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FOREWORD 

Water is a fundamental  requirement for human survival. Poor people in poor 
countries, women and children especially, spend countless hours and considerable 
energy finding and securing it. The f rui ts  of their  e f fo r t s  remain limited and of ten of 
low quality. Health is endangered, t i m e  is wasted, and t he  margin for  more productive 
human endeavor is very thin. Improving access t o  more reliable, convenient, and safer  
sources of wate r  is a major objective of most less developed countries--and i t  has been 
a sector  of major assistance for  years. During t h e  1960s and 1970s, AID, o f ten  in 
collaboration with private voluntary organizations, developed many projects. Some of 
these  have been clear successes-some less so. The Agency is not immune to t h e  
general  concern for the  viability and long-term development impact  of i t s  water 
projects. Faced with increasingly severe  budget constraints, questions began to be 
raised about t he  wisdom of these  projects, whether our post experience indicated 
success, and whether the re  was anything t o  be  learned by most development agencies 
from t h a t  experience for future  programs and policies. 

The Agency for International Development has  been an  important contributor t o  
LDC ef for t s  to provide improved water  supplies to rural residents over t he  past 20 
years. Yet, e f fo r t s  t o  improve water  supplies to rural  a reas  especially have been t h e  
subject of much cri t icism and, in spite of rhetoric, declining interes t  by donors. 
Anecdotal and systemat ic  evidence has been advanced to indicate t h a t  much of t h e  
expenditure has been wasted, t ha t  many of t he  systems no longer operate,  o r  t ha t  
these systems a r e  too expensive relative t o  t he  benefits. 

In 1979, t h e  Off ice  of Evaluation, Bureau for Program and Policy Coordination, 
was assigned t he  task of conducting a review of AID'S experience. This repor t  
summarizes t h a t  three-year effort .  

I urge readers to pay careful  a t tent ion to the  findings and recommendations 
contained in th is  report. The intent  of this evaluation e f for t  was to improve t h e  
Agency's effectiveness through a synthesis of experience. I t  is hoped t ha t  five years  
from now, it will be  demonstrated t h a t  t he  Agency has indeed "learned" t o  b e  even 
more effect ive  in its assistance t o  this important sector. 

Richard N. Blue 
Associate Assistant Administrator 
Off ice  of Evaluation 
i3ureau for  Program and Policy Coordination 
U.S. Agency for International Development 
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PREFACE 

This report  is a summary of a n  Agency for International Development (AID) Con- 
ference on Community Water Supply. The conference was held on January 24-28, 1982 
to provide guidance on t he  planning, implementation, and evaluation of community 
water  projects. Participants were selected for their involvement and experience in 
water supply development. AID Missions identified host country nationals to a t tend  
t he  conference. Each conference participant was assigned t o  one of six work groups 
and completed workshop reports on t he  following topics: 

Planning, Implementing, and Evaluating Community Water Projects 
Funding and Financing Water Systems 
Utilization of Appropriate Technology 
Assessing and Affecting Institutional Capability 
Developing Systems tha t  Communities Value 
Determining Appropriate Components for Water Systems 

The conference participants were provided with t he  results of field evaluations 
on seven countries covering 15 projects funded by AID and other donors, and with a 
summary of t he  evaluations. Participants were asked t o  extend t h e  da t a  base provided 
by t h e  evaluations through their own personal experience. 



I. SUMMARY OF COMMUNITY WATER SUPPLY CONFERENCE RECOMMENDH- 
TlONS 

The conference submitted the following key recommendations in support of the  
development of community water supplies. These recommendations should be con- 
sidered as an adjunct to the  "Health Policy Paper: Water Supply and Sanitation." 

A. Expanding the Resource Base 

AID recognizes the  multiple benefits of water supply and sanitation projects and 
allows the  funding of projects from the  Food and Nutrition Account (FAA, Section 
103) as well as the Health Development Assistance Account (Section 104). 

8. Basic Design Objective 

Community water supply projects should be designed to provide a reliable and 
convenient source of water. The quality of water should be addressed within the  envi- 
ronmental and social setting with careful consideration of costs and the potential for 
general replication. 

C. Community Financial Support 

In preparing community water supply projects, communities should be contacted 
early in the  process t o  determine the  commitment t o  and value placed on water supply 
systems. Local users should be willing t o  support the costs of operations and mainte- 
nance of community water supplies. Water projects should be designed t o  be self- 
supporting, with some measure of capital recovery if feasible, preferably through 
direct payment by the  beneficiaries or through some form of cross-subsidy. Funds col- 
lected for operation and maintenance should remain with the  local water organization 
when feasible. 

D. Institutional Support 

Water supply projects should provide for strong financial and technical institu- 
tions or authorities t o  oversee construction and establishment of local water systems 
and which serve as  a source of assistance to communities and users associations once 
they become responsible for on-going operations and maintenance. Wherever possible, 
existing national, regional, or local institutions should be used; where necessary, new 
ones should be created. 

E. Training 

Construction, maintenanc,e and operations training needs should be directly 
addressed in the  project design &r be provided for, as necessary, in a specially designed 
complementary training project. In addition t o  the  traditional concern of training 
engineers, emphasis should be given t o  the  training of training specialists, 
administrative staff, managerial staff, and skilled operations and maintenance labor. 



F. Sanitation Components 

Water supply is generally a higher priority than sanitation for rural  communities 
in developing countries. Inclusion of latrine and excre ta  disposal, solid waste  disposal, 
wastewater disposal, and drainage components with water  supply projects should not 
be  automatic,  but depend on t he  density of t h e  population being served, physical char- 
acter is t ics  of t he  project  zone, and per cap i ta  water  use. 

G. Ancillary Components 

The inclusion of health education, sanitation, training, institutional development, 
and income-generating act ivi t ies  in a water  supply project should be decided on t h e  
basis of needs assessment, feasibility studies, and an  indication of community in teres t  
and prospects for  long-term support. 

H. User Education 

A user education component may be  appropriate for some community water  pro- 
jects, to consist of instructions on use of pump mechanisms and valves, water  conser- 
vation and notification of proper authorit ies for  system malfunctions. In cer ta in  
se t t ings  (open wells, health hazards from standing water)  some health education may 
be helpful. In these  situations, existing education institutions o r  o ther  a l ternat ives  
should be considered before undertaking t h e  development of special  health education 
components. 



11. COMMUNITY WATER SUPPLY EVALUATION SUMMARY 

This section summarizes evaluations of community water supply projects con- 
ducted in seven countries over the  past th ree  years by the  AID Office of Evaluation in 
an effor t  t o  develop and enunciate project design and policy guidelines. It also served 
as a discussion paper for participants in t he  International Community Water Supply 
Conference held in Washington in January 1982, which was the  final phase of t he  
evaluation effor t  t ha t  s tar ted in mid-1978 and whose conclusions were presented 
above. At tha t  time, AID was considering an  increased level of funding for rural 
water systems, based on an  expected response to the  announced United Nations Inter- 
national Drinking Supply and Sanitation Decade, whose aim was t o  promote universal 
access t o  clean water and hygienic waste disposal by 1990. The Office of Evaluation 
was assigned responsibility for assessing previous projects designed t o  improve water 
supply for rural communities. 

An Agency-wide working group was chaired jointly by the  Office of Evaluation 
and the  Office of Health of t he  Development Support Bureau. This working group held 
a workshop on community water supply t ha t  was based on issues developed from 
papers commissioned for the  purpose and on discussions within AID. The workshop, 
attended by experts from AID, other donors, and those act ive in t he  field, sought to 
determine where consensus and disagreement existed. The workshop report  listed t he  
conditions t ha t  participants agreed tended to make projects succeed or fail as well as 
and the  conditions on which there  was no consensus. The report was circulated widely 
within AID. 

The issues raised in the  workshop were then tes ted in t he  field. Over the  evalua- 
tion period the  emphasis shifted from an  examination of all  projects, regardless of t he  
donor, to a focus only on AID projects for t he  balance of the  field work. The evalua- 
tlons were essentially nontechnical, with observation and interviews replacing mea- 
surement and water quality testing. The evaluators were interested in whether t he  
systems were working, t he  users and uses of the  system, as well a s  both reported and 
observed impacts. 

A. Water Supply Background 

I The purpose of t he  evaluation of t he  community water supply sector,  begun in 
l a t e  1978, was to provide evidence of the  e f fec t  of AID and other donor effor ts  in t ha t  
sector. The existing evidence was largely anecdotal and often dealt  more extensively 
with abandoned and rusting hand pumps and unused systems than any evidence of suc- 
cess. As a result, any rapid expansion of the  level of funding in response to the  United 
Nations Drinking Water and Sanitation Decade would occur without fundamental gui- 
dance and would provide less than maximum effectiveness. To minimize this risk, t he  
lessons from existing project experience would be gathered, analyzed, and used for 
developing policies for new projects. 

'In this paper, t he  terms "rural water supply" and "community water supply" 
a r e  used almost interchangeably. "Community supply" is used as the  more inclusive 
term and includes market towns and trading centers. "Rural" applies t o  nonurban 
areas. This paper provides no guidance on urban systems. 



Achievement of the  United Nations' goal of universal access t o  clean water by 
1990 is generally considered unrealistic.' However, this is almost incidental t o  the  
process which is already underway. While accurate and complete data on the  number 
of persons with access t o  safe water are not available, the  data that  a re  available 
show that  significant progress has been made in developing countries over the last 
decade. During the  1970 to 1980 period, the  percentage of the rural population with 
access to an improved water supply more than doubled, from 14 percent t o  29 
percent. Urban areas have not shown the  same progress. During this same 10 year 
period the increase in the  percentage of population served was much less dramatic and 
in the  1975 t o  1980 period, the  percentage of those in urban areas with access to an 
improved source of water actually declined (Table I). The contrast between progress 
in rural and urban areas on a worldwide basis is reflected in each of the  regions; 
progress was either less rapid in urban areas (Asia) or urban service declined while 
rural coverage increased (Africa) (Table 2). On a regional basis, the  da ta  from a 
sample of 20 countries reporting in both 1970 and 1980 show improvements in rural 
Africa and Asia and declines in rural Latin America. 

Table I. Estimated Service Coverage for Drinking Water Supply 
in Urban and Rural Areas of Developing Countries* 

(1970, 1975, 1980) - 

Population % of Population % of Population % of 
served total served total served total 

(millions) population (millions) population (millions) population 

Urban 316 67 450 7 7 526 75 
Rural - 182 14 - 313 - 22 - 469 - 29 

Total 498 29 763 38 995 43 

* Excluding Peoples Republic of China 

Source: United Nations General Assembly A/35/367, p. 10. (Adapted from A. White 
and G. White. "Reaooraisals and Resoonse to Chaneine Service Levels." " "  
Project ~ o n i i o r i n g  and Reappraisal the International Drinking water 
Supply American Society of Civil Engineers, New 
York, May 1981.) 

'current estimates a re  that  a t  a minimum it  will cost $30 billion annually over the  
decade. 



Table 2. Water Supply Coverage f o r  Countries Reportlng I n  1970 and 1980. 
(by regton) 

1970 1 986 

Tot a l Water Percentage Total Water Percentage Change I n  
Number o f  popu la t lon  coverage of  t o t a l  popu l e t  Ion coverage o f  t o t a l  percentage 

Reglm countrles (ml l I Ions) (ml I 1  Ions) p q u l a t l o n  (m l l l l ons)  (m l l l l ons)  population covered 

A f r l ca  - 
CECA nrrmbers) 

Urban 31 63.2 51.8 82 97.0 78.9 81 -I 
Rural 24 228.4 41 .O 18 293.4 72.2 25 +7 

L a t l n  Amerlca 
(ECLA members) 

Urban 18 153.1 115.6 76 212.6 157.8 74 -2 
Rural 15 110.6 25.2 23 129.1 27.8 22 -1 

Western Asla 
(EDWA nrrmbers) 

Urban 
Rural 

Asla and 

the  P a c l f l c  
(ESCAP members) 

Urban 14 220.5 130.2 59 300.3 209.5 70 +I I 
Rural 12 737.3 77.6 I 1  91 7.3 297.1 32 +2 1 

The European (ECA members) reglon cwn t r l es  qua l l f y l ng  f a  technical assistance under UNDP procedures are not Included 
because only one country r epw ted  I n  both years and the f lgures l l s t e d  for 1970 are not  consistent. 

Source: World Health Organlratlon, World Health S t a t l s t l c s  Report 26 No. 11, pp. 724-731. Unlted Natlons General 
Assembly, " lnternat lonal Drlnklng Water Supply and Sanltat lon Decade Present S l tua t lon  and Prospects." 18 
September 1980. A/35/367, Annex V. Quoted f r an  Anne U. Whlte and G l l be r t  F. Whlte. "Reaooralsal and Resoonse t o  . . 
Changlng Servlce Levels." ProJect Monltor lng and Reappralsal I n  the In ternat ional  Drlnklng Water Supply and 
Sanl ta t lon Decade, Amerlcan Soclety o f  C l v l l  Englneers, New York, May 1981. 



1. Donor Assistance t o  Water projects3 

The World Health Organization (WHO) es t imates  t ha t  1979 expenditures for  
water  supply and sanitation activit ies in developing countries were  $6-7 billion. This 
includes both developing country costs and donor contributions es t imated at $2.4 
billion. Among t h e  donors, t he  World Bank provided t he  major funding, over $1 billion; 
regional banks provided $400 million; Commission of European Communities (OECD) 
bilaterals, $550 million; OPEC countries, $170 million; United Nations, $160 million; 
and nongovernmental organizations, $100 million. 

2. United S t a t e s  Assistance in Community Water Supply 

AID'S portfolio has changed from its ear ly  days. Prior t o  1969 t h e  United S ta tes  
provided primarily technolog~cal  assistance. In 1969, t he  emphasis in water  supply 
projects shifted from technical  assistance t o  capi ta l  assistance. The United S ta tes  
provided development loan funds at low ra tes  of interest ,  and countries were  encour- 
aged t o  use these  funds for  larger capi ta l  projects. With t he  increase in capi ta l  assis- 
tance,  country programs less frequently included technical  assistance in environmental  
sanitation act ivi t ies  and water  supply projects. Advisory and consultant services in 
water  supply activit ies t o  t he  host countries decreased even though they were  badly 
needed in countries which had not developed adequate  local technical  capability. 
Some institutions did fill in when t he  United S ta tes  shifted t o  primarily capi ta l  assis- 
tance. There was increased technical assistance from the  World Health Organization, 
Pan American Health Organization, and other  multi lateral  agencies, but not enough t o  
overcome the  weakness of inadequate local technical  capability. While t h e  primary 
emphasis had changed, the  U.S. along with other  donors did fund some technical assis- 
t ance  by U.S. engineering firms. 4 

The regional emphasis on water  projects has changed. Before 1973, t h e    at in 
American Bureau had been t he  major source of water  projects of all sizes. Since then, 
t he  Near East Bureau has funded more and larger projects than any of t he  other  
regions, using both development assistance and economic support funding. These Near 
East projects a r e  large urban systems serving major metropolitan areas. The Asia 
Bureau has also increased i ts  funding from the  pre-1980 range while t h e  Africa Bureau 
has increased projected expenditures and will become the  leading AIU source of 
funding for  community water  supply and sanitation projects. 

In recent  years, overall funding for  water projects through development assis- 
t ance  has declined. Budgets for 1981 and projected for 1982 have fallen substantially 
from 1980 (Table 3, Figure I). A10 commitment  was expected t o  rise to $250 billion 

3 ~ a t a  from General  Accounting Office Report, U.S. Strategy Needed for Water 
Supply Washington: Controller General  of t h e  
United States,  August 25, 1981. 

4~ recent  survey indicated tha t  U.S. consultants were involved in overseas water  and 
sewerage projects with a n  es t imated construction cost  of over $1.3 billion. See . . 
" ~ i n a n s n ~  Overseas Engineering," Consulting Engineer, Vol. 31, pp. 208-218, 
September 1968. 



Table 3. AID Funding, Water Supply and Sanitation 
Regional Development Assistance Programs (1978-1982*) 

(in thousands of dollars) 

Asia $ 3,684 $ 3,500 $16,104 $ 9,400 $ 3,033 200 

LAC 531 8,625 18,961 5,220 9,750 9,000 

Africa 6,757 10,357 11,86rr 19,889 10,171 8,826 

Totals $18,850 $30,066 $50,742 $40,159 $25,054 18,025 

a1983 Requested 

Source: Summaries of AID, Bureaus and WASH Project Activities and Requested 
Funding for Water Supply and Sanitation 1976-1983. Water Supply and 
Sanitation Division, Office of Health, April 9, 1982. 
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Figure 1. AID Water and Sanitation Funding by Category of Funding (1976 - 1983) 

Emnanic Supprtiy Assistand 

0 Hmsing Investment Guaranty Water Sqply and anditaticn Canpnents 

1976a 1977 1978 1979 

aIncludes transitional quarter 

"Planned 

'=Requested 

d~eat-1~ 80 percent of ESF funds all~~ated to Egypt 

Source: Sumnaries of AID Bureaus and W+SH Project Activities and Requested Fundinq for Water 
Supply ard Sanitation, 1976-1983, Water Supply and Sanitation Division Office of Health, 
April 9, 1982. 



for t he  1981-1990 period in support of t he  United Nations Water ecade, but this 
multiyear budget was never approved and did not become AID policy. Y 

The reasons for overall declining support for water programs a r e  not completely 
clear. Community water  supplies a r e  primarily funded from t h e  Health, Population, 
and Nutrition budget which is declining as a portion of t he  en t i re  AIL) budget. Water 
is not generally perceived as a cost-effective measure for improving health. 

A recen t  ar t ic le  compared t h  costs  of a number of health interventions t o  
reduce infant and child mortality.' Water was c i ted as t he  leas t  cost-effective 
method of averting deaths  among infants and children when compared to a number of 
health measures. Each infant death aver ted through improved water  supplies cos t  
$3,600 compared to a cost  of $200 for  an  infant dea th  aver ted through selective 
primary health care. 

The question of t he  effectiveness of water projects as a health intervention is 
clearly documented for t he  Asia Bureau. The Bureau has a policy against  program- 
ming water projects for health improvement. The paper outlining this policy, A 
Health, Population and Nutrition Strategy for  Asia (1980), states, "It is unlikely t h a t  
AID and other donors will have t he  resources at any t i m e  soon t ha t  would permit  con- 
struction of water supply systems t ha t  would bring about statist ically significant 
improvements in infant and child mortali ty rates." 

A supplementary reason may be a lack of relevant expertise in AIO. There a r e  
few sanitary engineers remaining in AID and some of these  a r e  in administrative posi- 
tions. A centrally funded project, Water and Sanitation for Health (WASH), has been 
designed t o  provide a pool of outside consultants t o  AID which may ult imately substi- 
t u t e  for t he  lack of direct-hire expertise. The level of funding for water  projects, 
however, has not ye t  responded t o  t h e  availability of exper t  personnel through this  
contract .  

B. Evaluation Activities 

I. Background 

The Off ice  of Evaluation began work in t h e  water  sector with enthusiasm. The 
work plan wri t ten in preparation for t h e  sector  evaluation opened with t he  following 
paragraph: 

Rural water supply represents both an  obligation and an  opportunity for  AIL). 
The obligation has been imposed by t h e  commitment of t h e  United S ta tes  to t he  
Second Water Decade. The opportunity is  to work in a n  a r e a  where t h e  need is 
unquestioned, t h e  money has been assured, and the  technologies a r e  well-known 

5 ~ c t i o n  memo signed by the  Administrator, October 2, 1978. 
6 
J. S. Walsh and K. S. Warren, "Selective Primary Health Care: An Interim Strategy 
for Disease Control in Developing Countries," The New England Journal of Medicine 
301 (November 1979): 973. 



and tested.  In addition, improving t he  availability and t h e  quality of wate r  can  
improve t h e  health and quality of l ife in rural  a reas  as few other  changes can. 
Under this set of circumstances, why then should AID not  have on t h e  shelf 
projects t h a t  would mee t  or exceed t he  willingness of t h e  Congress to finance 
further interventions? In part, it is a realization tha t  t he  previous interventions 
have not a l l  been successful, they have been expensive to put  in place, and t h e  
benefits  have been diffuse and difficult to demonstrate. 

The evaluation work in t he  water  sector was viewed from i t s  inception as a n  
e f for t  t h a t  should incorporate t he  combined experience and expertise of AID, other  
donors, and outside consultants. An interagency group was formed to coordinate t h e  
evaluation e f fo r t  before t he  field studies (Figure 2). The first  s t e p  was an  exarnina- 
tion of t h e  issues in rural  water  supply by a n  international exper t  on community water  
supply.7 This paper served a s  the  basis for  a workshop tha t  included specialists from 
AID, o ther  donor organizations, and t h e  research and consulting community. The 
workshop consensus on what tended t o  inake projects work or  not work was distributed 
to al l  missions. The final act ivi ty  prior to t he  field work was t h e  analysis of previous 
AID act ivi ty  in water  projects. 

2. Li tera ture  Review 

In addition to the  issues paper, t he  workshop, and t he  analysis of previous AID 
water  act ivi t ies  carr ied ou t  prior to t h e  field work, da t a  were  examined from a health 
study carr ied ou t  by t he  University of North Carolina. The results we e published in 
a n  AID special  study, Water Supply and Diarrhea: Guatemala  Revisited. B 

The results  of evaluations by other  international agencies of community water  
supply projects were  examined. The Commission of t he  European Communities 
(OECD) did an  ex-post evaluation of t h e  s ta tus ,  utilization, and effectiveness of 29 
community water  supplies in six African states. This report ,  Basic Principles 
Emerging From the  Ex-Post Evaluations of Investment Proiects  Financed by Com- 
munity Aid in t h e  Drinking Water Supply Sector, has 36 recommendations on water  
policy and general  design, technical  design and management of urban projects, and 
priority guidelines for rural projects and participation of t he  population. The 
evaluation was based on a survey of knowledgeable persons in West African and 
Sahelian states ra ther  than on field work. The conclusions were  drawn together in a 
workshop in Mali on November 1979. The evaluation also included conclusions based 
on existing l i terature.  One of t he  conclusions based on a single-country study was t ha t  
improved w a t e r  quality and quantity have "scarcely any e f f ec t  on  t h e  overall heal th  
situation" (emphasis in t he  original report). 9 

7 ~ a n  Burton, "Policy Directions for Rural  Water Supply in Developing Countries," AID 
Program Evaluation Discussion Paper  No. 4, Washington, April 1979. 

8 ~ .  Dworkin and J. Dworkin, "Water Supply and Diarrhea: Guatemala  Revisited," AID 
Evaluation Special Study No. 2, August 1980. 

'work c i t ed  was Feachan et al. Water, Health and Development: An Interdisciplinary 
Evaluation, London: Tri  Med Books Ltd., 1978. 
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The Comptroller General of the  United States prepared a Report t o  Con ess on 
US. Strategy Needed for Water Supply Assistance t o  Developing CountriesJ6 The 
report had four objectives: "(1) t o  give an overall picture of the  world's water 
resource development activities (especially in relation t o  the Water Decade), (2) iden- 
tify problems associated with water resource development and constraints in meeting 
the  U.N. Decade goal, (3) determine the  U.S. strategy for providing assistance t o  
develop water resources, and (4) offer our observations, conclusions, and recommenda- 
tions on how the United States and others can more effectively provide their aid." 
The report is far ranging and includes much of the  data gathered in Office of Evalua- 
tion field work. 

3. Issues in Community Water Supply 

From the issues paper and the  workshop a number of working hypotheses were 
established on what makes projects successful and, conversely, what actions or lack of 
action make projects unsuccessful. The attributes of successful projects that we pro- 
posed t o  test were the  following: 

Country Commitment. The host country must sustain the  program over a 
long period and be willing t o  provide resources and to appoint qualified offi- 
cials. There was no agreement on whether a successful program could be 
sustained without enthusiastic commitment or on how to generate commit- 
ment when i t  was lacking. 

Water Supply Goals and Plans. Effective programs require realistic national 
goals and plans based on actual conditions. The plans should have real 
commitments of money and will. 

Support Institutions. Institutions should be fiscally sound, and communities 
should eventually fully support the  operation and maintenance costs. No 
single institutional model was considered appropriate, although health min- 
istries were specifically singled out as weak. A single institution was con- 
sidered necessary for construction and operation and maintenance. 

Donor Assistance. Donor assistance should be coordinated under a national 
plan and respond to all the needs of a country rather than concentrate on 
equipment and construction at the  expense of preproject or postconstruction 
phases. 

Community Involvement. Communities should be aware of the costs and 
benefits of alternative levels of service and, within constraints, assist in the  
selection. A community organization should be formed t o  manage the sys- 
tem. Acceptable tariffs should be set. All persons involved in the project 
should communicate with the  villagers. 

Technology. The technology should be maintainable by the  institution and 
should provide an improvement over present sources of equipment supply. 
Local manufacture of equipment should be encouraged, and necessary 
materials procured locally. 

'O~overnment Accounting Office report ID-81-51, August 25, 1981. 



0 Associated Impacts. Water systems would be more likely to succeed if they 
were  a component in a program tha t  included health education, sanitation, 
and education in t he  proper methods of collection and s torage of water. 

0 Benefits. The benefits of improved water  supplies were  assumed t o  result  
partly f rom bet ter  quality water, but especially from increased availabi- 
lity. Health, t ime  savings, and a be t t e r  quality of l i fe  were  a l l  listed as 
possible benefits  from improved water systems. Measurement of benefits  
was considered difficult and t he  workshop suggested interviewing villagers. 
The workshop report  found t ha t  if people in a village considered t h a t  t h e  
wate r  supply project had provided considerable benefits  in health and other  
ways, then it probably has. "It would be worthwhile finding ou t  more about 
how and under what circumstances village communities apprecia te  and per- 
ceive t h e  benefits  of improved water supply since such studies might pro- 
vide guides t o  be t te r  planning for community involvement." 

There were  several  issues on which there  was l i t t l e  or no agreement.  These 
included how to genera te  host-country commitment  when i t  was lacking, how t o  sus- 
tain commitment  when governments changed, and the  best way to insti tute programs 
where t he r e  a r e  no national goals or plans. 

Some participants thought t ha t  training engineers and other technical  personnel 
would ensure success, while others c i ted India's abundance of engineers and poor 
record in rural wa te r  projects. The workshop participants agreed t ha t  they  did not 
know how t o  develop or provide excre ta  disposal systems t h a t  would be used. 

There was no agreement on funding of the  water  system by t he  communities 
served. The workshop report  stated: 

We suspect t h a t  i t  is important t o  provide a method of ensuring cornmu- 
nity contribution and involvement in t he  maintenance of t h e  system. In 
some countries this might mean t ha t  money collected f rom the  commu- 
nity resources t o  pay for system maintenance remain within t he  commu- 
nity. In early years, community contributions should be supplemented by 
a n  operation and maintenance fund set up as par t  of t he  original capi ta l  
expenditure. 

4. Field Studies 

The purpose of t he  evaluation field work was t o  test t h e  hypotheses advanced in t he  
issues paper and workshop. Countries which had a diversity of approaches to wate r  
supply were  sought. A goal was t o  include a t  leas t  two  countries in each of t h e  AID 
regions. Three countries t ha t  provided an  interesting mix of approaches--Tanzania, 
Kenya, and Thailand--were selected and visited. In each  of these countries t h e  evalu- 
ation included more than a single project. 

In 1979 a new format  for  t he  evaluations was adopted under t he  direction of t he  
recently appointed AID Administrator. Individual AID projects ra ther  than countries 
were  se lected for  study. Plans t o  examine t h e  water programs in countries with diverse 
programs and approaches were  dropped and individual AID projects were substituted. 



Under t he  revised impact  evaluation format ,  projects were evaluated in Tunisia, Korea, 
Peru, and Panama. 

The ear ly  evaluations--Tanzania, Kenya and Thailand--all required six weeks of 
field work. The evaluations in Tunisia, Korea, Panama and Peru were  carr ied ou t  in four 
weeks. 

Minimum t ime  was spent in t h e  country capital  and maximum t ime  in t h e  field. 
Missions arranged for cooperation with t h e  implementing agency where possible. In a l l  
cases a random sample of s i tes  was visited. Samples were stratif ied by a r e a  and, in some 
cases, technology. 

Each t e am prepared a questionnaire t h a t  included both direct  and open-ended 
questions. The questionnaires ensured comparability between evaluations and focused on  
t h r ee  broad sets of questions: (1) Were t h e  systems working? (2) What were  t he  uses and 
who were  t h e  users? (3) What were  t h e  benefits? 

In Panama and Korea, more intensive studies on selected sites were conducted. 
The results of a l l  t h e  country studies were  reported in t h e  standard format  of t h e  AID 
Administrator's impact  evaluation report  which consists of a main section of 15 pages 
together with related appendices. The following countries and projects were  examined: 

Tanzania: Shinyanga Shallow Wel l  Project  
Morogoro Shallow Well Project  
Singida Windmill/Diesel Project  
Gravity Systems 
Diesel Systems 

Kenya: The Programs of t he  Ministry of Water Development 
CAKE Water Project  
Harambee Projects 
Water Systems Developed by Private Organizations 

Thailand: Potable Water Project  
Shallow Well and Hand Pump Project  

Tunisia: Well and Spring Protection 

Korea: Market Town Water Systems 

Panama: National Rural Water Program 

Peru: Village Water Supply 

Table 4 presents a summary of t h e  projects. 

C. Evaluation Findings and Impact Analysis 

The evaluated water  projects included some t ha t  were designed t o  provide water  
only and some t h a t  also had sanitation and health education components. Those projects 
providing water  only were  in Tanzania, Kenya, and one  project  in Thailand. Water supply 



Table 4. Summary o f  Pro jec ts  

Implementing No. o f  People 
Count ry  Agency T ime Costs ($0001 Served Pro iec t  E lements  

* 
Kenya 

Korea  

Panama 

Peru 

Tanzania 

Thailand 

Tunis ia 

Ministry o f  
Water Develop- 

ment and 
Donor A gencles 

Pr lva te  
Voluntary 

Organlzations 

Depar tment  o f  
Environmental 
Health. MOH 

Pr iva te  
Vo luntary  

Organizations 

Government 
o f  

Tanzania 

Sanitary 
Engineering 

Division, 
MOPH 

Pr i va te  
Vo luntary  

Organizat ion 

More than 
$70 mi l l ion  
since 1970 

$367 AID 
1.422 Korea  

$1,789 To ta l  

$ 5,900 AID 
14,000 Panama 

400 UNICEF 
$20,300 To ta l  

$450 AID 
193 Peru 
189 CARE - 

$832 T o t a l  

More than 
$70 mi l l ion by 
o the r  donors 

$2,900 AID 
1.900 Thai land 
$4,800 To ta l  

$881 AID 
771 Tunisia 
174 Other  - 

$1,926 T o t a l  

No  re l iab le  
es t imate  

7,700 

180,000 
r u r a l  

vi l lagers 

13,000 
(a t  the 29 
completed 

sites) 

No  re l iab le  
est imate 

1  10,000 
i n  s m a l l  
vil lages 

100,000 
r u r a l  poor 

Pumping, t r e a t m e n t  and d is t r ibu t ion systems 
Pumped o r  gravity-fed systems 

6 water  systems which Include pumping stat ion, 
f i l t r a t l o n  e levated storage, and d is t r ibu t lon 

Water commi t tees  t o  supervise each system 
Sani tat ion educat ion program 

500 piped water  systems using pumps, storage tanks 
1,300 wells w i t h  hand pumps 
Tra in  20 r u r a l  sanitarians 

75 spring-fed g rav i t y  d is t r ibu t ion systems w i t h  
sed lmenta t lon tanks and f i l t e r s  

7  sewage systems 
Immun iza t ion  and hea l th  education 

I 
4 

VI 
Water resource data  co l lec t ion  
Shallow wells w i th  hand pumps ( for  po ten t ia l  A ID  

pro jec t )  

250 t r e a t m e n t  and d is t r ibu t ion systems serv ing 600 
T r a i n  10 Tha i  engineers i n  Un i ted  States 
In-service t r a l n l n g  for 150 people i n  MOPH 

Renovate 300 exist ing wells and springs using hand 
and diesel pumps 

ins t i tu t iona l ize  maintenance and dis infect ion 
Heal th  educat ion 

8 
Count ry  programs r a t h e r  than single projects 



was combined with la t r ine  development in Thailand and Panama and with both la t r ine  and 
health education components in Tunisia, Peru, and Korea. 

Water, latrines, and health education require different levels of community 
involvement. To be  successful, a well-designed la t r ine  program requires only t h a t  it be  
used. Health and hygiene education requires understanding and modification of present 
practices. Water systems require t h a t  t h e  community use t he  water  and support t h e  
system. Each component raises different issues and is covered separately. 

1. Water Systems 

Each evaluation examined t h r ee  aspects of t h e  water  systems: reliability, benefits 
achieved, and access equity. The evaluations found a wide range of reliability, 
benefits,and access t o  water,  ranging from completely reliable systems providing 
substantial  benefits  and serving a l l  t he  community, t o  unreliable systems with few bene- 
f i t s  and serving only a few el i te  members of a community. 

The findings and analysis focused on t h e  relationship of reliability to beneficial 
impacts of water  systems. The evidence shows t ha t  they a r e  both interre la ted and 
a f fec ted  by t h e  technology selected.  Evaluations discussed t he  adverse impacts  of water  
systems as well as the  distribution of benefits, equity of access, and t h e  e f f e c t  of water  
supply on women. 

Reliability 

The evaluation studies found t he  following systems t o  be  t h e  most reliable: 

0 The hand dug wells with locally manufactured hand pumps in Tanzania 
0 The gravity and pumped systems in Kenya built by local associations 
0 Diesel-pumped and gravity systems in Thailand 
0 Diesel-pumped wells in Tunisia 

Gravity systems in Peru 
0 Gravity systems in Panama 
0 Diesel-pumped systems in Korea 

In Tanzania, hand-dug wells with hand pumps provided a reliable source of water  at 
locations se lected a f t e r  consultation with t he  community. Construction labor was also 
provided by t h e  community. In most cases reliability was assured by t h e  installation of 
two or  more  wells t o  serve a single community. Hand pumps and a l l  o ther  manufactured 
i t ems  were  produced at t he  regional off ice  of t h e  project  from l p l l y  available 
materials. (The only exception was a n  imported valve assembly.) Shallow well 
projects in two  dis t r ic ts  a r e  t he  most reliable systems in Tanzania. 

The wate r  systems in Kenya, built and run by private associations t h a t  were  
completely independent of t h e  national ministry, were  among t he  most reliable systems 
in t h e  country. These were  of ten designed and built without adequate  professional and 

' 'shortages of mater ia ls  in Tanzania have resulted in manufacture  of pumps in 
Holland. 



technical assistance. Although poor design of ten  resulted in inadequate supply, members 
persisted in improving both t h e  reliability and quantity of water  furnished to users. 

The Thai piped water  project with 250 systems serving 600 communities had been a 
failure when i t  supplied water  only through communal taps. By 1972, th ree  years a f t e r  
the  completion of the project, only one-quarter of t he  systems were working. In 1979, at 
t h e  t ime  of t he  evaluation, over 80 percent of these systems were operating and self- 
sufficient. The change resulted from the  conversion from communal facil i t ies t o  
individual metered connections. The private connections provided more convenient 
sources of supply than had t h e  water from existing community shallow wells. 

The diesel-pumped systems in Tunisia provided a reliable supply of water from 
multiple t aps  fed by a s torage tank. The pumped system was an improvement over t h e  
deep open wells where water was obtained by t h e  use of a rope and bucket. Users 
developed their  own fee schedules and assisted in collection of funds t o  provide for 
system operating costs. 

The piped water systems in Peru and Panama were both built using self-help labor 
and both delivered water  directly to t h e  homes of users. A management commit tee  was 
formed in each community which was responsible for raising money and repairing t he  
system. In Peru all systems used gravity flow. In Panama, t he  gravity systems had few 
problems, whereas diesel-pumped systems were of ten unreliable because communities did 
not provide t h e  funds for fuel. 

A number of projects or cer ta in  aspects of t he  projects were unreliable. The 
unsuccessful projects shared one or more of t h e  following features: they did l i t t le  t o  
improve access and were built mainly to improve t he  quality of water; they used 
technology tha t  was not supportable; and, finally, the  costs of operating t h e  system 
exceeded t h e  willingness or ability of t he  users to pay. The following systems were t he  
least  reliable: 

Diesel systems in Tanzania and Kenya 
Shallow wells with hand pumps in Thailand 
Deep wells with hand pumps in Thailand 
Piped communal water systems in Thailand (described above as a success a f t e r  
change t o  individual metered connections) 
Protected springs in Tunisia 
Shallow wells with hand pumps in Tunisia 
Diesel pumped systems in Panama 

The unreliable systems t ha t  were built only t o  improve t he  quality of water  were 
t he  shallow and deep well projects in Thailand, t he  piped water  systems with communal 
water also in Thailand, and t h e  protected springs and shallow wells with handpumps in 
Tunisia. 

All had major reliability problems. The shallow wells were st i l l  providing water  at 
t h e  t ime  of t h e  evaluations, but with t he  use of a rope and bucket because well covers 
and hand pumps had been removed. In 1972, at t h e  conclusion of t h e  piped water project, 
only 25  percent of t h e  systems were operating, and while t h e  deep wells and hand pumps 
were usually operational they were seldom used. The sealed shallow wells with hand 
pumps, t h e  chlorinated piped water, and t h e  deep wells with hand pumps were all 
designed to improve t h e  water quality in t e rms  of bacteriological standards. 



The water project in Tunisia was designed to improve the  quality of t he  water and 
to teach  people t he  proper use and benefits of potable water and latrines. Springs were 
protected by enclosing the  water source, and access was limited to water flowing through 
a pipe imbedded in t h e  concrete  enclosure. Old Roman wells were cleaned, sealed, and 
hand pumps were installed. All wells were t o  be  disinfected periodically. Users rushed 
t o  get  water  prior to disinfection and sometimes removed chlorine dispersing containers 
a f te r  they were inserted. Ropes and buckets were used to replace hand pumps tha t  did 
not work. The users also breached many of t he  spring boxes, believing tha t  t he  covers 
impeded the  flow of water. 

Systems tha t  used an  unsupportable technology were t he  diesel systems in Tanzania 
and Kenya. Getting spare parts was a major problem which was aggravated by the  wide 
diversity of equipment, especially in Tanzania. Both countries had problems in delivering 
fuel to remote systems especially during rainy periods when roads were not passable. 
The problem was further complicated by a shortage of vehicles for delivery of fuel and 
for maintenance and repair services. Examples of systems tha t  exceeded the  willingness 
or ability of users t o  pay were found in Korea and Panama. In Korea, CAKE built piped 
water systems in six market towns. Users were required t o  pay for individual private 
connections. Few people were served by the  five functional systems tha t  were 
completed. Most people liked the  t a s t e  of their  own shallow well water bet ter  than tha t  
from the  piped systems and since most people had a private shallow well there  was l i t t le  
incentive to pay for an  additional source of water. The wealthy members of t he  
community installed private connections and some, because of t he  unlimited supply of 
water,  also installed flush toilets. In Panama some systems tha t  used diesel fuel were 
not functioning because the  costs of operating the  system exceeded the  communities' 
willingness to pay for  t he  costs of operation. 

Impacts and Benefits 

The evidence for benefits was derived from statements  of users, observation of 
users and uses, surveys, and macro-level health statistics. The evaluations did not claim 
tha t  all t he  evidence would withstand rigorous scientific review. The evidence on 
reliability, however, is objective and accurate.  The determination of users and uses is  
largely correct. The benefits data  a r e  basically subjective. 

The water  system users believed tha t  they received substantial benefits from t h e  
systems. Communities in which planting and harvesting periods or a l te rna te  c r a f t  
activit ies demanded substantial t ime allocations derived the  most benefits from the  
systems. Cited benefits included improved health, increased convenience which 
improved the  quality of life or provided t ime tha t  could be used for activit ies t h a t  
increased income, and productive uses of water in irrigating garden plots or raising 
animals. 

The community's perception of benefits is relevant for gauging the  impact of t he  
system. In Kenya, where approximately half t he  systems were not reliable, t he  responses 
of those communities claiming benefits were correlated with t he  reliability of t h e  
system. Statistically significant differences in benefits existed between communities 
served with reliable and unreliable supplies. In communities reporting impact benefits, 
improved health was always cited. Of t he  communities t ha t  had reliable supplies, eight 
reported lower incidences of skin disease or less diarrhea, while two did not mention any 
change. Of t h e  12 communities served by unreliable supplies, only two reported any 
benefits. 



In six of the seven countries, users reported substantial benefits. Four--Tanzania, 
Kenya, Panama and Peru-cited health or improved sanitation more often than other 
benefits. In Kenya, health was a poor third, while in Thailand health improvement was 
fourth on the  list of benefits. 

The benefits are related t o  the uses of the water systems. In both Thailand and 
Korea people used alternative sources of supply for drinking when available. Most water 
from the improved systems was used for irrigation and raising animals. The system 
water was also used for improved sanitary practices including bathing and washing. 

A second group of benefits is related t o  increased convenience which saves time 
and can also result in increased water usage. Some villagers in every country visited, 
except Tunisia, cited convenience or time saving as a benefit. In most communities the 
team was able t o  document the fac t  that  systems saved time, although i t  could not 
quantify the amount of time saved. The freed time was used for a variety of other 
activities. In Tanzania, Kenya, and Thailand the time was used for more agricultural 
activity. More craft  activity resulted from the extra time in Peru, Thailand, and 
Kenya. Projects in Korea, Peru, and Panama provided more opportunity for leisure 
time. Koreans claimed time saving as the most important benefit of their systems. 
Those who had previously obtained water from community wells claimed that  t ime saving 
was the major benefit (almost t o  the complete exclusion of other benefits), while those 
who had had a private well cited improved health and an easier life. 

The reported impacts should be regarded with caution since they are not backed up 
by direct measures of health or economic activity. Reported impacts are, however, one 
indication of the value placed by people on an improved water supply. Clearly, the 
available data show a significant difference in perception of benefits between users 
served by a supply that  is reliable and one tha t  is not. 

Reliability and Benefits 

A reinforcing mechanism functions between system reliability and perceived 
benefits. This mechanism is the willingness of the communities t o  provide the necessary 
funds for system operations. The evaluations showed that, with a single exception, the 
systems that  were reliable had an assured source of funding. Since national governments 
seldom provide sufficient {yding, users are required t o  support the operation and 
maintenance of the systems. The evaluations showed that  users do not support systems 
where there a re  few benefits or where the costs are greater than the perceived benefits. 

The relationship can be shown in a model of reliability leading t o  benefits which 
assure adequate funding (Figure 3). Evidence for the model can be found in systems 
evaluated in Kenya, Thailand, Peru, Panama, Korea, and Tunisia. In all these countries, 
systems which were perceived t o  provide substantial benefits were supported by the 
community. Support always included payment for operation and maintenance costs and 
sometimes included funds for expanding the system. 

The most successful systems in Kenya were thbse that were built and supported by 
local associations. The systems were built either without any government support or 

1 2 ~ h e  only exception was Korea. 



under the formal Harambee or self-help rules. All were built with the substantial 
involvement of the  community which had specific intended uses for water from the  
system, often for dairy cat t le  or other agricultural activities. Systems were operated 
independently of the Kenya Ministry of Water Development. Private entrepreneurs 
repaired and replaced faulty components and redesigned parts of the system that  were 
inadequate. Funds for operating the systems were assessed directly t o  members. In one 
case, profits from a village cooperative were used to fund the operation of the system. 

Figure 3. Water System Reliability Model 

The strongest support for the model comes from the piped water systems in Thai- 
land. Originally, the piped water systems in rural communities in Thailand were built 
with communal facilities. However, i t  was not possible to raise enough funds t o  operate 
the systems providing water t o  communal taps, so only 25 percent of the systems were 
operating well. When the systems were converted t o  private, metered connections, most 
of the systems were able t o  raise the funds for fuel, operators' salaries, and spare parts. 
Now over 80 percent of systems from 8 t o  12 years old are operating successfully. These 
sophisticated systems with diesel pumps a re  operating reliably in villages where a 
previous project, shallow wells with hand pumps, had failed. The shallow wells were 
providing water but the  pumps had long disappeared. 

In Peru and Panama, water systems in most communities were operating success- 
fully with adequate funds derived, for the most part, directly from users. Neither were 
supported by government budgets. Both systems piped water directly t o  the users and 
provided them with substantial benefits. In a few communities in Panama costs of 
operating the diesel-pumped systems exceeded the villagers willingness t o  pay. These 
systems operated only sporadically. 

The only exceptions t o  the model were the reliable piped water systems in Korea, 
where a t  the time of the evaluations, there were two exceptions t o  the model: the piped 
water systems in Korea and the shallow well projects in Tanzania. The systems in Korea 
were partially supported while those in Tanzania had been wholly supported by the 
government. Both the  piped water systems and the shallow well projects were reliable a t  
the time of the evaluations. A recent change in Government of Tanzania policy that 
requires users t o  pay operating and maintenance costs has begun t o  affect  the reliability 
of the shallow well projects. 



In summary, governments seldom provided t he  necessary funding for operating t h e  
systems. Those systems t ha t  me t  t h e  communities' needs also a t t rac ted  t h e  funds needed 
to operate  and maintain t h e  systems, sometimes from outside t h e  agency designated t o  
support t h e  system. In t h e  diesel-pumped well systems in Tunisia, t h e  residents s e t  up 
their  own system for raising revenues when this was not envisioned in t h e  project 
design. Systems t ha t  did not mee t  t h e  needs of t h e  community, such as t h e  Tunisia 
protected springs, were not only not supported but were of ten destroyed. 

The Relationship of Technology t o  Benefits and Reliability 

The use of an appropriate technology is a n  important issue in determining t h e  reli- 
ability of a system. One view of appropriate technology is based on i t s  simplicity. This 
view holds tha t  simple systems a r e  appropriate and therefore  reliable while complex 
systems are inappropriate and therefore unreliable. This is of ten t he  case. Complex 
systems a r e  sometimes not manageable where they a r e  installed. 

On t h e  other hand, simple systems without pumps or  distribution systems may have 
l i t t le  e f f ec t  on improving t he  availability and convenience of water  for t h e  community. 
Such systems a r e  seldom valued by t he  community and do not receive t he  necessary 
support. 

The comparison of reliable systems and unreliable systems showed a predictable 
result in  Tanzania; simple hand-pump systems generally worked and t h e  more complex 
diesel systems did not. However, in two AID projects in Thailand, t h e  situation was 
reversed. Simple hand pumps on shalIow wells failed while most piped water  systems 
powered by diesel engines and built to American Water Works Association standards were 
still functioning reliably 10 years a f te r  installation. The same Thai agency supported 
both systems and worked actively to develop an appropriate method for hand-pump 
maintenance. In Tunisia, as well, simple systems (protected springs and hand pumps) 
were less reliable than diesel-pumped systems. Users breeched more than half of t he  
concrete  enclosures protecting t he  springs from surface contamination and 40 percent of 
t he  hand pumps were out  of repair. All of t h e  wells with diesel pumps were working 
reliably. 

The simple systems were of ten  built to improve only t h e  quality of t h e  water avail- 
able t o  a community. None of t h e  systems t ha t  were designed simply t o  improve water 
quality alone were reliable, where quality is based on bacteria and mineral content  
measured by such cr i ter ia  a s  those used in t h e  WHO water standards. Water quality is a 
serious concern t o  most water users, but is of ten judged by standards of taste rather than 
by international health standards. 

Some simple systems provided both. bet ter  quality and more convenient water  and 
thus were valued by t h e  community; for example, t he  shallow wells and hand pumps 
program in Tanzania. Communities in which these pumps were installed had not been 
asked, at t h e  t ime  of t h e  evaluation, t o  pay for t he  maintenance cos t  of t h e  shallow 
wells. Villages may be willing t o  provide t h e  necessary funds for pump maintainance and 
repair primarily because t h e  arid environment in which they a r e  installed provides few 
alternative supply sources. 

In some cases, t he  high technology systems may exceed t he  ability of t h e  institu- 
tions to provide t h e  necessary support, regardless of how much t h e  community values t h e  



system. Many diesel-pumped systems in Kenya and Tanzania were not reliable because 
of fuel shortages, lack of all-weather roads t o  deliver fuel, spare parts problems, and 
lack of trained personnel t o  repair systems. However, diesel engines, providing power for 
grain mills, were operating near communities where diesel engines t o  drive pumps did not 
function. In Panama, the  diesel engines were unreliable because people did not provide 
enough funds for operating and maintaining the  system. 

Thus, the  choice of an optimum technology poses a dilemma. By most measures, 
t h e  best system is a piped water system delivering disinfected water directly t o  individ- 
ual households. Of course, this system is the  most expensive t o  build and usually the  
most expensive t o  operate. The villagers may not believe tha t  the  benefits of a so- 
phisticated system are  worth the costs and, as in some communities in Panama, may not 
provide the funding. Low-cost systems, however, tha t  provide only an improvement in 
quality, also do not receive community support. The technology selected must provide an 
acceptable balance between improvements in convenience and a cost t ha t  users a r e  
willing t o  bear. 

Equity Findings and Analysis 

Equity is an important consideration in all AID assistance projects. The evaluations 
were therefore concerned with who had access t o  the  improved systems. The degree of 
access varied; the  extremes ranged from systems where the  entire community was served 
t o  a system in Kenya tha t  excluded all but a few of the  community elite. Access is 
usually determined by the type of service selected. Systems with communal facilities 
provide access t o  all, while those with private connections serve only the  users who 
control access t o  the water tap  and who may or may not share the  facility with others. 

The systems in Tanzania, Peru, Panama, Tunisia, and selected systems in Kenya and 
Thailand all provided access to  virtually the  entire community. These systems, with the  
exception of those in Tunisia, were planned with the communities and all were self-help 
systems. The evaluations show that  universal access is more likely t o  occur when there 
is substantial community involvement in planning and implementing the  system. 

Access was usually linked to  the  requirement for raising funds. The most extreme 
case of a a t tempt  t o  link system funding and access occurred in Kenya. The Water 
Development Ministry (MWD) systems were built with a mix of communal facilities and 
private connections. To encourage the  users of communal facilities t o  obtain and pay for 
individual connections, the MWD located the communal facilities inconveniently, 
restricted the  hours of service, closed some completely and failed t o  repair those tha t  
were not functioning. The result was that  some large systems built t o  serve an extensive 
population served only a few community elite. The action, however, did not always raise 
the  expected funds. There was a shortage of meters and the system users with private 
connections frequently paid only a minimal flat  ra te  fee for the  unlimited supply of 
water. Also while the actions of the  MWD may have encouraged users t o  pay for private 
connections, they often could not ge t  them. The government had subsidized installation 
and the budgeted funds were often insufficient t o  provide service for everyone requesting 
it. 

Another less stringent method of controlling access to  a communal facility is a 
kiosk system. The evaluation team reviewed two kiosks in Kenya. The kiosk operator 
controlled a communal facility, purchased water from the MWD, and dispensed i t  by the  



container at a price that provided the  operator with a profit. The kiosks visited served 
only a few users, and most of them shifted to traditional water sources during periods 
when they were available. 

The systems in Korea were all  metered private connections and generally served 
only the  community elite, although CAKE had planned the  project to serve more than 
half the  community. In three  of t he  five operating systems, less than half of t he  
residents were connected. The reason given for not paying for an  individual connection 
was the  cost for  connections to  the system. 

In general, t he  reasons for restricting access were economic. In Kenya, t he  end 
ef fec t  was irrational and meant tha t  t he  capital cost per individual private connection 
was exorbitant. In one system in Peru, a community leader preempted all  t h e  pipe to 
serve his own house, and villagers who wanted service had t o  pay him for pipe. 

Women 

Women have virtually t he  sole responsibility for water bearing in t he  developing 
world, although this role is sometimes shared with their children. They a r e  t he  persons 
most affected by water projects, especially those projects t ha t  make water more 
convenient. Women were found invariably to be enthusiastic supporters of the  improved 
water systems. Women in Tanzania, Thailand, Peru, Panama, and Kenya s ta ted  tha t  t he  
water systems made their lives easier and tha t  they could now substitute productive 
employment for menial, nonproductive labor. 

Some women experienced their first  involvement with political activity in t h e  
community as part  of water management committees. In Kenya, women in one com- 
munity were completely responsible for  organizing the  effor ts  t ha t  led to the  building of 
t he  water system. In other communities, they participated with men or management 
committees of Harambee projects. There a r e  few types of development projects in 
which the  benefits flow so directly t o  women. 

Evaluation teams noticed several instances of failure to deal with waste-water. In 
Korea, the  increased water  supply encouraged the  installation of flush toilets. Toilet 
waste water was collected in septic tanks with limited capacity. Overflow from the  
septic tanks was piped to open drainage ditches with potential serious health 
consequences for downstream users. In several locations in Kenya, Tanzania, and Peru 
l i t t le  consideration was given to excess water a t  community taps. The amount of 
accumulated water varied from location to location and the  potential health hazard was 
not ascertained. 

2. Latrine Systems 

Three evaluated projects had latrine or sewer components: projects in Panama, 
Tunisia, and Peru. The Panama latrine project tha t  funded 13,000 latrines in 1976 was 
dropped in 1979 a f t e r  only 900 were built. The reason cited was inability to confirm tha t  
design specifications were being met. The problem was not related to the  quality of t h e  



latrines, but  simply t h e  inability of USAID to monitor t he  large number of installations. 
The Tunisian project  funded construction of latrines in demonstration communities. The 
latrines were  not used by villagers for the  purpose intended, but  served as s torage 
facilities, chicken coops, o r  were  reserved for t he  use of c i ty  relatives visiting t h e  
village. The Peru project  for  excre ta  disposal was a self-help project  t o  install piped 
sewers. While i t  was  easy t o  muster wide community support for water  systems, t h e  
project  had difficulty mobilizing t h e  required labor for installing sewer lines. Even when 
they  were  installed, few people would connect to them. In t he  one  community with a 
completed sewer system tha t  was visited by t he  evaluation team,  only one-sixth of t h e  
families with potential  access t o  t h e  sewer line had connected to it. 

The la t r ine  programs were  not working in the  evaluated projects although latrines 
were  widely used in some countries. In Tanzania, most families in t h e  villages already 
had and used latrines. Korean families were  also all  served by latrines. In Thailand, a 
previous AID project  had funded t h e  introduction and construction of water-sealed 
privies and these  were  adopted almost universally without fur ther  funding in villages with 
piped wate r  systems. An average of 80 percent  of t h e  families in communities with 
piped water  systems have water-sealed privies. This can be compared to a sample of 
villages without piped water in t h e  s ame  a rea  where less than half t h e  families have 
either simple pit  privies or water-sealed latrines. 

The issue with latrines is not whether t o  build them but whether latrines c an  be an  
e f fec t ive  intervention as a component of a water  project. Experience indicates t ha t  they 
have not  been effective.  While latrines may b e  important in a number of environments, 
they need a careful  analysis of t h e  cultural  pract ices  of the  community to determine 
what  may b e  perceived not only as beneficial, but also acceptable. 

3. Health Education 

Health education was a component of t h e  water  projects in Tunisia, Peru, and 
Korea. In each  of t he  countries the re  were  problems in implementation and t h e  en t i re  
program had no discernible impact. The most ambitious project  was Tunisia's which 
funded vehicles and salaries for t he  effort .  The program was abandoned in one  a rea  and 
was faltering in all  others. It had a low priority with t h e  Ministry of Health, and site 
visits by heal th  education t e ams  were  infrequent and irregular and t he  information 
delivered was uninspired and repetitive. 

The health education e f for t s  in Peru and Korea have had somewhat parallel 
experiences. The number of education sessions were  all  less than had been planned, and 
they  had no discernible impact. In Korea, where gi f ts  were  distributed for attendance,  
few villagers c a m e  to the  session. In Peru, a t tendance and interes t  were  high, but  few 
sessions were  held and few villages covered. 

Although heal th  and hygiene education is an  important fac to r  in t h e  prevention of 
disease, wa te r  projects do not seem to be a suitable vehicle for their  implementation. In 
a review of t h e  l i tera ture  on education t o  e f f e c t  change, White and White note t h a t  one  
important fac to r  is 

t h e  degree to which t he  new knowledge is consistent with t h e  
present  a t t i tudes  of t he  people involved and is perceived by them 
as useful t o  the  a t ta inment  of a wide spectrum of other  valued 



goals, such as b ter housing, health, employment, status in the 
community, etc. 9% 

The health education components in the three projects evaluated were all poorly 
executed. They were treated as "add ons'! t o  a water project and were implemented 
only t o  meet the requirements of the project paper or program grant. 

Successful models of health and hygiene education do exist. The school system 
in Korea has an active program from the earliest grades. A long-term integration of 
health education with the school curriculum may be required to obtain the desired 
behavioral changes. 

D. Conditions Making Success More Likely 

Many water projects were successful. The evaluations show that  all the AID 
projects had some successful elements. In this section, findings from the evaluations 
a re  reviewed t o  identify elements that tend t o  make projects succeed or fail. In addi- 
tion to the data from the evaluations, the conference participants were invited t o  
present other evidence t o  support, change, or refute the findings of the evaluations. 

Field evidence, rather than the literature, was stressed. The evaluations showed 
that  there is a wide divergence between actual field conditions and and some of the 
conjectures in the literature. For example, the Thai piped water systems were widely 
believed t o  be a complete failure, a case of U.S. technology gone astray. Actually, 
they provided a model that was extended within the communities and replicated 
widely in other areas in Thailand. 

This section first  addresses the concerns of the community. The evaluation evi- 
dence shows that  a basic mistake is made when projects a r e  designed for the agendas 
of donors rather than the communities they will serve. The section then addresses 
technology, system benefits, latrines and health education, support and funding of 
projects, dealing with institutions, the commitment of host country governments, 
country goals and plans, and finally, the role of AID. 

I. Community Concerns 

The evidence shows that  when communities value a system, the system tends t o  
be successful. Systems that  were built t o  fulfill AID'S perceived need t o  provide only 
better quality water were not valued and did not survive. The best way t o  ensure that  
the community will value the system is t o  involve the users in the decision on whether 
to build a system. 

1 3 ~ n n e  U. White and Gilbert F. White, "Reappraisal and Response t o  Changing 
Service Levels, "Project Monitoring and Reappraisal in the Internatinal Drinking 
Water Supply and Sanitation Decade, American Society of Civil Engineers, New 
York, May 1981. 



There a r e  several  reasons for involving members of t he  community in t he  project 
decision-making process and for addressing their needs directly. Every community has 
some source of water  and t he  improved system must be  viewed as bet ter  than t he  old 
system for some or  a l l  of t he  intended purposes. The role of traditional community 
patterns of water  use may not be  fully appreciated unless the re  is some basic interac- 
t ion between planners and t he  community. The standards used by many communities 
a r e  seldom addressed. These can  include such diverse fac to rs  as t he  quality of t h e  tea 
produced by t he  water ,  or, as in Thailand, an  almost universal preference for  t h e  taste 
of rain water or shallow well water for drinking. 

Community involvement does not have t o  be  a complex undertaking. At t h e  
most basic level, t h e  community must know what t h e  system will provide and what  
will b e  their responsibility. In other  settings, a more involved e f for t  t o  set up water  
management commit tees  or self-help effor ts  might be  considered appropriate. 

Payments for  Water Systems 

Systems t h a t  require users to pay the  full cost  of operating and maintaining 
them tend to be more  successful than those t ha t  do  not. Only one  reliable project, 
Tanzania, required no payment for operating and maintaining t he  system; one other  
system, Korea, was reliable and required only partial  payment. Moreover, no systems 
where users paid t he  full costs of operation and maintenance were  unreliable. Lv~ost 
systems require funds for operation and maintenance, and with t he  exception of 
Korea, no government provided sufficient operational funding. Those systems t h a t  
raise sufficient community funds can  use private sec tor  resources t o  repair and 
replace components of t he  systems t ha t  fail. Kenya and Thailand a r e  examples of t h ~ s  
practice. 

Community Development 

AID sanitary engineers commonly speak of "perceived development." They say 
t ha t  when you walk into  a community, you can te l l  if an  improved water system exists 
simply by t he  nature  of t he  community. The evaluations in Kenya, Tanzania, Peru, 
and Panama may have captured this same concept in the  claim t h a t  water systems 
gave t he  community a sense of being progressive or developed. Even t he  seldom-used 
latrines t ha t  were  saved for t he  use of urban visitors may have served t h e  function of 
expressing t o  others a demonstration of progress. Agua del Pueblo, in i t s  successful 
program of building water  systems in Guatemala, claims t h a t  t he  perceptions of 
development is a major benefit of a self-supported water system. 

Community Management of t h e  Systems 

Systems t ha t  are managed by communities tend t o  be more reliable than those 
without local management. Most reliable systems, with t he  exception of some in t h e  
communities in Korea, were  locally managed; however, not all sys tems with local 
management were  reliable. Local management is most important in small rural  com- 
munities. Local management did contribute t o  system success by set t ing policies t h a t  
accommodated local concerns, ensured t he  collection of funds, provided for repair o r  



reporting of problems, and ensured tha t  t he  systems accommodated changing condi- 
tions, such as population growth or a rise in t he  price of fuel. More than others, the  
project design in Korea emphasized the  need for a management committee. However, 
committees were not needed since the  systems served market towns of 15,000 people 
and had an effective county government which ran the  systems efficiently. 

Equity 

The community el i te  usually value an  improved source of water and of ten can 
dominate t he  system for their own use and benefit. The systems tha t  were built 
without extensive community involvement in Thailand, Kenya, and Korea were used by 
just a few of t h e  community elite. In towns in Thailand, for example, merchants in 
sanitary districts (market towns) often used funds raised by community taxes  to make 
the  contribution required as a precondition for approval t o  receive a system. In those 
towns, t he  system often served only t he  merchants. The other extreme was found in a 
Thai community where t he  water system was managed by a local monk. He insisted 
t ha t  all  residents or none be  served by individual metered connections. 

Equity can be assured even for systems which use private connections. It is tra- 
ditional to require users to pay the  costs of hooking into the distribution line. This 
could be altered by funding the  costs of private service a s  part of the  project and 
recovering the  costs through a combination of water ra tes  and upfront contributions. 
Even if t he  private connections were metered, t he  poor would be assured of a basic 
supply of water by an  increasing block r a t e  pricing structure. With this pricing struc- 
ture, an  amount of water sufficient t o  meet  t he  minimum basic needs of a household is 
sold at a low price while each subsequent unit of water (block) is sold at an increasing 
cost. 

2. Technology 

While the  ideal water supply may be a constant supply of disinfected water to 
individual houses, this cannot be achieved in all rural areas  of t he  developing world. 
The field evaluations identified four limiting factors  on technology: costs, both of 
building and operating the  system; t h e  ability of the  country's infrastructure to sup- 
port the  system; the  ability of the  institution to design and build t he  systems; and the  
willingness of t he  country t o  sanction the  imports needed to maintain t he  system. 

Limiting Factors 

A serious consideration in addressing the  problem of rural water supply is  cost, 
both t he  capital  cost of building the  system and the  cost of operating and maintaining 
them. A high capital cost per unit means a low potential for replicability without 
donor support. AID funding would serve few people and the  unit cost may exceed t h e  
actual benefits derived from the  system. 

Far more important, however, a r e  t he  costs of operating and maintaining the  
system. The full costs of operation and maintenance should be borne by t h e  communi- 
ties, including the  costs of delivering the  service by the  institution charged with sup- 
port of t h e  system. However t h e  costs a r e  divided, they must be paid. Some diesel 
systems in Panama a r e  in trouble because of t he  high cost of diesel fuel. The high 



cost  of water  at a kiosk in Kenya means t h a t  people use traditional sources whenever 
available. Presumably, users in Panama and Kenya make judgments based on t h e  
benefits  of t he  system and a r e  willing to pay no more than these benefits, less t h e  
costs of an  a l ternat ive  supply. 

While these  calculations a r e  not formalized, they provide t he  e lements  of a deci- 
sion process t h a t  is also applicable t o  AID. AID would presumably not be willing t o  
make a n  investment t ha t  would, over a period of years, provide fewer benefits  than 
t h e  cos t  of t h e  system would warrant. The f i rs t  l i rn i t a t~on  on t h e  choice of tech- 
nology, then, is t h a t  a system must provide t o  t h e  user, individually and collectively, 
more benefits  than  t h e  system costs  t o  build, operate ,  and maintain. 

The second consideration t ha t  limits technology is  the  ability of t h e  country's 
infrastructure t o  support t he  system. Diesel water  systems need periodic resupply of 
fuel, while o ther  systems may need pipes, spare  parts,  and skilled persons t o  install 
them. 

Third, t h e  technology used on systems is limited by t he  ability of t he  s taff  of t h e  
implementing agency t o  design and build systems. While these  skills can  b e  provided 
by consultants, ult imately the  responsible agency will need in-house people or t h e  
system will not b e  replicated and spread to o ther  par t s  of t h e  country. 

The four th  limitation on technology is t h e  unwillingness o r  t he  inability of 
governments t o  allow imports of t h e  e lements  needed t o  keep t he  systems opera- 
tional. This was a major fac to r  in determining t he  condition of systems in Tanzania. 

Community Concerns About Technology 

While the re  a r e  a number of fac to rs  t ha t  set upper limits on t he  sophistication of 
t h e  technology, serious limits a r e  also set on the  lower level by t he  desires of t h e  
communities and AID. There seems t o  be  a Gresham's Law of Water Systems. Each 
improved system must represent a n  increase in convenience and reliability or it will b e  
driven ou t  by traditional sources of equal reliability and convenience. No system will 
be  successful unless it is an  improvement over existing conditions and is perceived t o  
be so  by t h e  community. The field evidence for  this s t a tement  is  overwhelming. 

On t h e  other  hand, AID may b e  unwilling to fund projects at a cer ta in  level of 
technology, even if t he  system represents a n  improvement over current  sources. Open 
shallow wells a r e  an  e f fec t ive  technology, well-grounded in American tradition, t h a t  
could represent an  important improvement over t he  tradit ional sources of supply 
which a r e  available in countries o r  regions with no institutional support. Few shallow 
well projects a r e  funded by AID because they a r e  not viewed as a n  appropriate stan- 
dard for wate r  projects. 

3. Benefits and Impact 

Community water  system projects tha t  genera te  benefits  must provide a reliable 
supply of water,  improve t h e  quality and convenience, and be used by a large segment  
of t he  community. Benefits come from any of t he  th ree  a t t r ibu tes  of water  systems 
as discussed previously: convenience, increased water  quantity, and increased wate r  



quality (Figure 4). The systems t ha t  provide major benefits ranged from simple, com- 
munal facil i t ies to systems which piped water  directly t o  t he  home. The projects t h a t  
failed to provide benefits also included t he  to ta l  range of technologies. 

The measurement of benefits, particularly health benefits, is a component of t h e  
many of t he  projects funded by A D .  However, benefits of t he  evaluated systems were 
not quantified o r  ranked. Those systems tha t  provided water  a s  di rect  inputs t o  agri- 
cultural  o r  nonagricultural processes or t h a t  saved substantial amounts of t ime  were  
perceived by users t o  provide t h e  most obvious benefits. Although health benefits  
were perceived by t he  communities t o  result from t h e  water  projects, t he  evaluation 
teams  could not demonstrate these  health benefits unequivocally. A selection of 
studies from t h e  existing l i tera ture  could support e i ther  acceptance o r  rejection of t he  
hypothesis t h a t  be t te r  water supplies improve health. 

4. Institutions 

The Thai shallow wells t h a t  were built 20 years ago continued to provide water  
long a f t e r  t he  hand pumps had disappeared and will continue t o  serve users for many 
years without any supporting institution. There a r e  a few other  low-technology op- 
tions such a s  shallow wells, impoundments, and rain catchments  tha t ,  once built, can 
provide long periods of trouble-free service. 

Other  projects require an  organization t o  build and service t he  systems. The 
systems t h a t  succeeded had or  la ter  developed effect ive  institutions t h a t  could design, 
build and supervise operation and repair of systems a f t e r  they were built. Some insti- 
tutions succeeded on all counts. Others had problems only with maintenance. The 
Thai Sanitary Engineering Division of t he  Ministry of Health both built and maintained 
systems well. Panama also was effect ive  in building and maintaining systems. The 
newer systems, in P a n ; t ~ a  however, a r e  more complex and design problems a r e  
affect ing their  function. 

The Kenya Ministry of Water Development had problems with both building and 
maintaining systems. Programs scheduled for two years of ten required six years for  
completion. Needlessly complex bureaucratic procedures strongly a f fec ted  t he  
implementation process so  t ha t  even if t h e r e  were no other problems within t h e  
Ministry, it would be difficult t o  plan an  effect ive  program. Other related problems 
do  exist and require resolution before Kenya can  develop an  effect ive  community 
water  supply program. 

The institutions all required trained personnel, and systems should be funded 
according t o  t he  ability of t he  engineers of t h e  institution t o  design and supervise t h e  
project. Systems in five countries had some design problems t h a t  were particularly 
a cu t e  for t he  private voluntary organizations (PVO) t ha t  implemented many projects. 

141n Kenya, and to a lesser ex ten t  in Thailand, private entrepreneurs were an  effec-  
t ive  alternative to t h e  government institutions. Communities with sufficient funds 
contracted with local technicians and mechanics for  both building and repair of sys- 
tems. 
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F i g u r e  4. Water  Supply Benef i ts  Model  
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An institutional problem affecting the systems in Peru was the division of 
responsibility for building and maintaining the systems. The Ministry of Health was 
unwilling to accept supervisory responsibility for the systems built by another Ministry 
that  had orginally been set up t o  coordinate earthquake relief; this institutional diffi- 
culty may affect the long-term reliability of the systems. 

5. Country Commitment 

A strong country commitment was considered by the earlier workshop t o  be 
important for the success of water supply programs. However, the field work demon- 
strated that  most of the indicators of commitment were not present in countries with 
successful programs. No country except Korea provided adequate funding levels or 
was committed t o  building and maintaining systems. On the other hand, all countries 
with the exception of Tunisia had a strong, stated policy on the  importance of rural 
water supply projects. 

6. Health Education and Latrine Programs 

The evidence of the field evaluations supports the conclusion tha t  neither health 
education nor latrines should automatically be funded as part of a water project. 

7. The Role of AID 

The major objective of the evaluation work was t o  provide an analytic and 
experiential component from which t o  develop policy and program decisions on com- 
munity water projects. The results can be used in at least three ways: as an  input t o  
policy, as an aspect of the decision t o  fund projects, and in the design of projects 
which will tend t o  be reliable and provide benefits equitably t o  rural communities. 
The decision t o  fund projects and the design implications a re  reviewed below. 

The Decision To Fund Water Projects 

Water projects can be important t o  overall development goals by increasing 
agricultural production, improving health, providing extra t ime for economic activi- 
ties, and improving community self-reliance. 

Villagers in Thailand, Peru, Panama, and Tunisia used water or waste water run- 
off for irrigation and raising animals for market. These irrigation and animal-rearing 
activities had substantial impact in some communities. The evaluations did not place 
a value on the  output of products, but in some villages they were clearly significant. 
Villages in Thailand claimed that the value of increased crops was enough t o  allow 
male heads of families t o  stay home rather than migrate t o  Bangkok as casual workers 
during periods of drought. 

The most common indirect impact claimed was improved health through reduc- 
tion in diarrhea and skin disease. The health improvement was not verifiable, but a 
number of activities that  are usually associated with good health practices did occur. 
The Thai villages with piped water systems built and used water-sealed privies. In 



Thailand, Panama, and Korea indoor or  outdoor bathing and shower facil i t ies were 
provided. A tabulation of reported health benefits  according t o  reliability of systems 
indicated t h a t  villages with reliable systems reported health benefits  much more f re-  
quently than  those t h a t  obtained water from unreliable systems. The preponderance 
of evidence is t h a t  increased quantity and be t te r  quality water  have health impacts, 
but t h a t  t h e  degree of t h e  health improvement is not known. 

Another development impact was t ime  saved by easier access to water,  t ime  
t ha t  could be  applied t o  increased crop production. A farmer  in Kenya reported t h a t  
t h e  released t ime  freed women t o  provide important assistance during peak labor 
periods. Tanzanians reported smaller crop losses. A number of village members 
claimed t h a t  they could now produce more c r a f t  items. None of these women- 
oriented activit ies were quantified nor were vigorous investigations undertaken to 
determine t h e  economic value of t he  increased production. 

The final impact  of t he  projects was to increase t he  perceived effectiveness of 
t he  communities' own direct  role in their  development. This was expressed in a num- 
ber of ways and was clearly related t o  both t he  reliability of t h e  project and t h e  com- 
munity involvement. Tanzanian communities t h a t  provided labor, Thais who donated 
money, and Peruvians who contributed both were proud of their  ability t o  a f f ec t  their  
own destiny. 

What To Fund 

AID funds t ha t  c an  be devoted t o  water projects a r e  limited and should be used 
in  countries where t he r e  is a reasonable chance for  success. Because t h e  long-term 
reliability of water projects is of ten a f fec ted  by t he  actions of t he  host-country 
government, cer ta in  issues need t o  be addressed in planning a project. The host 
country should provide adequate funding for  an institution t ha t  will handle functions 
beyond t h e  operation and maintenance cos t s  borne by t h e  communities. It should also 
provide t he  responsible national agency with clear bureaucratic authority t o  build and 
maintain systems. Foreign exchange should be made available for t h e  import of 
necessary materials and equipment t o  maintain and operate  t h e  systems. Problems 
with any of these a reas  will jeopardize t h e  long-term impact  of any water  project. 

Project Design and Community Support 

Water supplies have th ree  separa te  attr ibutes,  each  with a different impact  on 
development: quality, quantity, and convenience. The water  quality is a n  important  
factor  in  t h e  impact  of the  supply on health; t he  quantity of water determines t h e  
amount available for  specific uses; and t h e  convenience determines t h e  saving in t ime  
and t he  amount of water  t h a t  will be used. 

AID and other  donors have had trouble set t ing policy on t h e  quality of wate r  t o  
be  supplied. Partly because of its view of water  as a health intervention, AID has  
built projects to ensure high standards of water quality, a value not shared by its 
users. In Tunisia, users were hostile t o  such a project and destroyed t h e  concre te  
spring boxes and t h e  chlorination containers placed in wells. Projects t h a t  provided 
only improvements in  wate r  quality were not maintained. 



The goal of AID projects should be t o  improve t h e  convenience of available 
water, while improving or maintaining water  quality. To do this, AID should consider 
a full range of activities, including open shallow wells with curbs to prevent surface 
water intrusion. This is a useful option in communities where other  more advanced 
options could not be  maintained. The open dug well is on one ex t reme of a technologi- 
cal  continuum whose opposite is piped chlorinated water delivered to t h e  home in 
large quantities. The community should be aware of t h e  options of t h e  continuum and 
t h e  financial implications of each. 

AID policy requires tha t  projects be socially sound. The cr i ter ia  for social 
soundness include project compatibility with the  cultural  practices of t h e  community, 
involvement of t he  members of t he  community, and assurance of equitable access and 
a beneficial impact. AID is also concerned tha t  t he  benefits a r e  sustainable and cap- 
able  of replication and expansion without further AID funding. 

Cultural compatibility can be  assured by community participation, which par- 
ticipation which can  also result in support of t he  project by t h e  political and economic 
e l i t e  in t h e  community as well as t h e  majority of householders. If t he  planned project 
is not acceptable t o  t he  elite, i t  will not be  supported and, even if built, i t  may not be 
maintained. However, projects t ha t  a r e  planned only with t h e  e l i t e  members of t h e  
community may be  dommated by them. In Thailand, villages were required t o  contri- 
bute  funds as a prerequisite for building a system. Systems in market  towns tha t  were  
supported only by t he  village merchants or by t he  political heads of t he  town who con- 
tr ibuted money to t h e  town treasury, generally served only t he  merchants. In commu- 
nities where there  was widespread fund raising, t h e  majority of t he  population was 
served even when a disproportionate share of t h e  contributions were raised from t h e  
wealthier members of t h e  community. 

Participation by t h e  majority of t he  community will tend t o  assure equitable 
access for systems with only communal facilities. Systems t ha t  provide water  exclu- 
sively from private connections required a capital  contribution from community mem- 
bers in Kenya, Thailand, and Korea. As a result, several  systems served only a few 
wealthy members of t he  community and raised l i t t l e  revenue. It would be equitable 
and more productive to fund t h e  cost of metered private connections as par t  of t h e  
initial capi ta l  cost  of t h e  system. Revenues then could be set with t he  concurrence of 
t h e  community to provide basic service at a low rate. Increased amounts of water  
would be delivered at higher unit rates. This block r a t e  would assure t ha t  everyone 
received a n  amount of water  necessary to cover basic needs at a low fee. Water used 
as a n  amenity or for productive uses would then be provided at higher fees. 

Problems with t h e  equitable access and distribution of benefits ar ise  in systems 
with both communal facilities and private service. The individual connection provides, 
by i t s  very nature, a disparate access t o  benefits. To assure equity, private connec- 
tions should be  available to all within t h e  service area. Charges for such a connection 
should not be subsidized, as in Kenya, but should be built at full cost. Tariffs for 
water use by private users should be set to repay t h e  appropriate portion of t h e  capital  
costs of t h e  water t rea tment  and distribution facilities devoted to providing t h e  
required level of service. 

* 
A project t ha t  was not evaluated, t h e  Barangay project in t h e  Philippines, had a 

mix of private and public facilities and claimed t h a t  there  were few problems in 
establishing ra tes  and collecting charges from both private and communal users. This 



project may provide important lessons from the point of view of public participation in 
planning, locating communal facilities, and rate  setting t o  assure sufficient revenues 
for system operation, maintenance, and capital payback. 

Project Acceptability 

While community acceptability has already been discussed, other significant 
problems of acceptability are posed by AID, host-country officials and engineers, and 
others serving as  consultants to AID or  t o  the host country. Water project plans 
should be reviewed by the  appropriate agencies and may include: 

0 Regional and national-level implementing agency personnel 

0 Policy and budget officials a t  the  national level 

0 AID regional bureaus, the Bureau for Program and Policy Coordination, and 
S and T personnel 

WASH and other contractors 

It is important that  the affected groups support or a t  least accept any proposed plan. 
Opposition may require that  the  project be modified or abandoned. The planner must 
always be aware of the difficulty of reconciling differences and the  value of plan 
review. 

Institutional Support 

A critical element in project design is assessing the capability of different insti- 
tutions t o  support projects. In some countries, no choice exists; in others, several 
agencies could supply project support. In Tunisia and Korea, the choices of 
implementing agencies was not appropriate. 

The AID project planner must assess whether the  proposed institution shares i ts  
view of the  problem and the  possible solutions. Some implementing agencies may not 
regard low-level systems as  acceptable even though they have been unable t o  finan- 
cially support higher levels of technology, a situation that arose in Kenya. 

In addition, some institutions are unresponsive to any form of innovative 
projects. Institutions that  a re  responsive to the proposed project approach must be 
supplied with the resources necessary to carry out the  project. This includes vehicles, 
equipment, and training a t  all levels. Assessing the  institutional capability and needs 
and providing for those needs a re  important aspects of project design. 

Alternatives t o  Conventional Institutional Support 

A substantial portion of the water supply support in the  United States is provided 
by the  private sector. This is also t rue in some developing countries. Both Thai and 
Kenyan water systems had private sector alternatives to technical support by the  
water agencies. AID should consider such alternative methods of building, maintaining 



and operating, systems. This would provide a backstop for system reliability where 
institutions are inefficient or unable t o  provide the needed services. Where communi- 
ties have the funds and value the systems, they sometimes elect to use private con- 
tractors t o  provide system repair, maintenance, or expansion. 

E. Policy Implications 

The following policy implications are  derived from the evaluations, the synthesis 
of the water supply sector field experience, the overall three-year evaluation process, 
and the Conference Work Group report. 

1. Expanding the Resource Base 

AID recognizes the multiple benefits of water supply and sanitation projects and 
allows the funding of projects from the Food and Nutrition Account (FAA, Section 
103) as well as the Health Development Assistance Account (Section 104). 

2. Basic Design Objective 

Community water supply projects should be designed t o  provide a reliable and 
convenient source of water. The quality of water should be addressed within the 
environmental and social setting with careful consideration of costs and the potential 
for general replication. 

3. Community Financial Support 

In preparing community water supply projects, communities should be contacted 
early in the  process t o  determine the commitment t o  and value placed on water supply 
systems. Local users should support the costs of operations and maintenance of com- 
munity water supplies. In the  case of simpler systems, such as wells or hand pumps, 
they should also contribute cash, materials or labor to construction costs. Water 
projects should be designed t o  be self-supporting, with some measure of capital 
recovery if feasible, preferably through direct payment by the beneficiaries or through 
some form of cross-subsidy. Funds collected for operation and maintenance should 
remain with the local water organization when feasible. 

4. Institutional Support 

Water supply projects should provide for strong financial and technical institu- 
tions or authorities t o  oversee construction and establishment of local water systems 
and which serve as a source of assistance to communities and users associations once 
they become responsible for on-going operations and maintenance. Wherever possible, 
existing national, regional, or local institutions should be used; where necessary, new 
ones should be created. 



5. Training 

Construction, maintenance and operations training needs should be directly 
addressed in t h e  project  design or b e  provided for, as necessary, in a specially designed 
complementary training project. In addition t o  the  traditional concern of training 
engineers, emphasis should be given to t h e  training of training specialists, administra- 
t ive  s taff ,  managerial s t a f f ,  and skilled operations and maintenance labor. 

6. Sanitation Components 

Water supply is generally a higher priority than sanitation for rural  communities 
in developing countries. Inclusion of latrine and excre ta  disposal, solid waste  disposal, 
wastewater  disposal, and drainage components with water supply projects should 
depend on t h e  density of t h e  population being served, physical character is t ics  of t h e  
project  zone, and per capi ta  water use. 

7. Ancillary Components 

The inclusion of ancillary components in a water supply project  should be 
decided on t h e  basis of the  needs assessment, t h e  feasibility studies, and a n  indication 
of community in teres t  and prospects fo r  long-term support. Such ancillary compo- 
nents include, but a r e  not restricted to, health education, sanitation, training, institu- 
tional develoment, and income-generating activities. 

8. User Education 

A user education component may be appropriate for some community water  
projects, t o  consist of instructions on use of pump mechanisms and valves, water con- 
servation and notification of proper authorit ies for system malfunctions. In cer ta in  
se t t ings  (open wells, health hazards from standing water)  some health education may 
be helpful. In these  situations, existing education institutions or other  a l ternat ives  
should be considered before undertaking t h e  development of special  health education 
components. 



111. Conclusions on t h e  Hypotheses Tested 

Of t he  hypotheses developed in the  1979 workshop at t he  beginning of t he  AIL) 
Office of Evaluation work in t h e  water sector,  a number of t he  hypotheses st i l l  hold 
a f t e r  a review of t he  evidence from t h e  impact evaluation field work. The evaluations 
confirmed t ha t  projects a r e  most likely t o  succeed when: 

Tariff s t ructures  and payment schedules result from discussions and a r e  
acceptable  to t h e  community 

A local users group is formulated t o  set management policies and determine 
local priorities 

The water  supply organization is able  to support and maintain t h e  equipment 
used 

The technology chosen represents an  incremental  improvement over t he  
existing level and can  offer  t h e  prospect of further step-by-step progress 

Diversity of equipment, which makes for problems in procurement and 
supply of parts, is limited 

Internal and external funding is assured and programs a r e  planned within t h e  
budget l imits 

The agency can a t t r a c t  and hold qualified personnel 

Projects a r e  less likely to succeed when: 

0 Different agencies and institutions a r e  responsible for  operation and main- 
tenance. 

The following additional conditions not found in t he  Workshop report  a r e  also impor- 
t an t  t o  t h e  success of water  systems: 

0 Technologies used for projects should not exceed t he  logistic and technical  
support capability of t h e  institution 

0 Private sector sources of equipment, supplies, and expertise to service 
communities a r e  required when institutional support is inadequate 

We have confirmed t he  following conditions on which there  was initial disagreement at 
t h e  Workshop. These factors  were  also important aspects  of t he  success of projects: 

It is important t o  provide a method of ensuring community contribution and 
involvement in t h e  maintenance of t h e  system. In some countries, th is  
might mean t ha t  money collected from the  community t o  pay for  system 
maintenance would remain within t h e  community. In ear ly  years, commu- 
nity contributions could be supplemented by an  operation and maintenance 
fund set up as par t  of t h e  original capi ta l  expenditure. 



The results  of t he  field evaluations also support t he  findings concerning benefits  
which were  developed by t he  earl ier  Workshop. The Workshop report  on benefits is 
reproduced below: 

I t  is generally agreed t h a t  major benefits a r e  to  be gained from 
improved rural  water  supply, but i t  is extremely difficult  t o  
measure o r  quantify such benefits. The aim of ,410 projects should 
be t o  provide increased quanti t ies of water t o  t he  people in rural  
areas.  

The following benefits  a r e  assumed to result from such an  action: 

0 Improved health by protection from infection from ingestion 
of unsafe water. 

Improved health from increased availability of water  for  more 
frequent washing of persons, clothing, and household e f f ec t s  
resulting in be t te r  home and personal hygiene. 

0 Other  benefits  t ha t  flow from be t te r  health include: 

-- More productive labor and ability t o  work harder for 
longer hours. 

-- Children in school a r e  more a le r t  and a r e  be t te r  able  t o  
learn. 

-- Better  nutrition since food utilization is inhibited during 
diarrhea. 

0 Saving in labor and t ime  if water is more conveniently sup- 
plied. This f rees  people t o  do other  things with their  t ime  and 
thus  t he  quality of l ife can  be improved. 

A. Measurement of Benefits 

Efforts t o  quantify benefits a r e  difficult: 

0 Benefits tend t o  appear not a l l  at once but build up and 
become evident over time. Longitudinal studies extending 
over f ive years or more t o  prove health benefits a r e  costly and 
difficult  t o  mount and keep properly staffed.  

0 In addition, 

-- a careful  experimental  design is needed (with control  group 
villages) in order t o  isolate improvements due to water  
supply from improvements t ha t  have occurred anyway 
because of other  on-going changes; 

-- complete isolation of t he  communities under study is not 
possible; and 



-- benefits  may be lost o r  only partially realized if o ther  
associated inputs a r e  not also provided. 

For these  reasons, detailed and expensive e f fo r t s  t o  do studies of 
benefits a r e  generally not favored and a r e  usually not a worthwhile 
investment of t i m e  and resources. 

B. Recommendations 

A methodology should be developed fo r  documenting benefits  f rom 
rural  water  projects. This may be particularly necessary if large 
national programs a r e  being contemplated. Water projects too 
o f t en  suffer from not being "competitive" with other  development 
act ivi t ies  which can more easily demonstra te  "hard" benefits. 

Interviewing recipients is relatively inexpensive and should be con- 
sidered as a method of gaining their  perception of health benefits  
(and other  benefits), especially in relation t o  t h e  o ther  inputs of 
latrine, heal th  education and community involvement. 

If people in a village consider t h a t  t h e  water supply project  has  had 
considerable benefit  in health and other ways, then it probably has. 
It would b e  worthwhile finding out  more  about how and under what 
circumstances village communities apprecia te  and perceive t h e  
benefits of improved water  supply since such studies might provide 
guides t o  be t te r  planning for community involvement. 

Cost e f fec t ive  analysis is considered to be a more appropriate test 
for  investment decisions than costlbenefit  analysis in water supply 
programs. The larger amount of benefits do not always come  with 
t h e  most costly improvement in a system. For example, t h e  provi- 
sion of a piped water supply t o  a village through multiple t aps  o r  
standposts may be expensive and produce few health benefits 
because other disease vectors  remain o r  intervene as water is car- 
ried from the standpipe to the  point of use. The ex t r a  margin of 
cost  of house connections may then produce multiple ex t r a  bene- 
f i t s  for a small additional cost. Nevertheless, it is  of ten be t te r  t o  
proceed incrementally with a project  and t o  give a village com- 
munity a chance t o  improve in a step-by-step process ra ther  than 
t o  force  too  large a forward leap. 

The workshop report  found t ha t  projects tended t o  be  successfui when t he r e  was a 
strong commitment  backed by sufficient funding t o  build and maintain water  systems. 
Although t h e  Workshop report  on commitment  is  true,  i t  is l imited and, t o  a grea t  extent ,  
naive. Budgetary constraints a r e  a f a c t  of l i fe  in rural  water projects and projects should 
be designed with this in mind. The evidence is t h a t  unless communities raise funds 
internally, systems will not survive. Beyond appointing qualified people, ensuring c lear  
bureaucratic lines of authority,  and set t ing clear,  noncontradictory policy, t he r e  is l i t t le  
more t ha t  AID c a n  reasonably expect  from host-country governments. 



Adequate evidence was not found t o  support th ree  other  hypotheses, which state 
t h a t  projects a r e  more likely t o  succeed when: 

0 Communities a r e  fully aware  of t h e  costs  and benefits of t h e  a l ternat ive levels 
of service t ha t  could be provided and participate in the  selection of tech- 
nologies, subject t o  existing constraints or available money, labor, and skills 
for  implementation 

More t ime is available for  the  promotion process in each  community and t he  
links between water quality, water quantity, sanitation, and health education 
a r e  more fully explained and understood in t he  community 

0 Communication with t h e  villagers is not l e f t  t o  t he  promoter or social scientist  
but becomes par t  of t he  role/behavior of all those involved in t h e  project. 

The following hypotheses: t h a t  projects were more likely to succeed when detailed 
plans of ac tua l  conditions, including t he  number and size of villages, t he  economic base, 
and sociodemographic characterist ics of t h e  country were available, was not supported 
by t he  evaluations. Tanzania was one country t h a t  prepared such a detailed plan, but t h e  
information was not used for water  supply development. The cost  of extensive planning 
and rapid demographic changes should be considered before undertaking advanced 
planning. 



1V. COMMUNITY WATER SUPPLY CONFERENCE L)ESCKIPTION AND REPOKTS 

The Community Water Supply Conference was held in Marriottsville, Maryland on 
January 24-28, 1982. The conference objective was t o  provide guidance on t h e  planning, 
implementation, and evaluation of community water  projects. 

The conference included plenary sessions, formal panel presentations, informal 
individual presentations, and workshops. 

A. Participants 

There were  a to ta l  of 78  registered participants and 5 conference contractor  staff  
members at t h e  conference. Participants were  se lected for  their  involvement and 
experience in water  supply development. AID Missions identified host country nationals 
to a t t end  t h e  conference. The list of participants is presented as Appendix A. The 
following indicates t he  affiliation categories of t h e  participants: 

AID/Washington 
AIDiMissions 
Host Country Nationals 
Consultants 
Project  WASHICDM 
MetaMetrics 
CARE 
Peace Corps 
U.S. Department of S t a t e  
South Pacific Commission 

8. Conference Work Group Reports 

A major focus of the  conference was t h e  identification of issues, findings, and 
recommendations based on group review of t h e  six chosen topic a reas  dealing with 
community water supply. Each group draf ted i t s  initial report, which was then reviewed 
by at leas t  two  other groups, and their  comments and suggestions were  incorporated into  
t he  six final  reports summarized below. 

I. Planning, Implementing, and Evaluating Community Water Projects 

Planning, implementing, and evaluating provide t h e  process framework for  any 
community wate r  project from its conception to its completion. Performed properly, t h e  
process should yield a project capable of meeting its long-term and short-term object- 
ives. Planning, implementing, and evaluating a r e  not discrete activities, but a r e  inter-  
connected and mutually reinforcing. Continuing review and evaluation lead t o  improved 
policies and s t ra tegies  and ult imately t o  bet ter  water services t o  project beneficiaries. 

Essential e lements  in this preproject process include identification of t he  consensus 
regarding: 



project  objectives 
intended beneficiaries 
government and community support for  t he  projectk)  
economic and technological options 
range of acceptable  levels of service  
human and institutional resources 
physical resources, especially water 
complementary resources and possible constraints 
scale, timing, and staging possibilities 

Key Issues 

The following a r e  key issues for  planning, implementing, and evaluating water  
projects: 

Political. Is t he  government commit ted t o  the  success of t h e  project? Host- 
country commitment  t o  provide resources and qualified personnel over a long 
period of t ime  is considered necessary t o  sustain t he  program. 

w. Is the  community commit ted t o  the  success of t h e  project? Commun- 
ities should be aware  of the  costs  and benefits of t he  proposed system and 
should b e  involved in t he  project f rom the  beginning. Contributions should be 
applied. 

Financial. Is sufficient cash or  other  financial resources available t o  fund t he  
project? Donor assistance? 

Technical. The selected technology should be manageable by t he  local institu- 
tion and above all by t he  communities. Equipment should b e  locally manufac- 
tured wherever applicable. 

Institutional. A local (including private) institution should be involved in t h e  
construction and be responsible for t he  operation and maintenance of t he  
system. 

Objectives. Achievable objectives should be established, and t h e  more 
concre te  those objectives, the  better.  

Benefits. What benefits  will t h e  project generate? The most apparent bene- 
f i t s  a r e  increased convenience and t ime  savings while t he  benefits  t o  health, 
although believed t o  exist, a r e  more difficult t o  measure. 

Training. A program for manpower development should be provided. 

Reliability and Benefits Models 

A reinforcing mechanisms seem to exist  between reliability and benefits. The 
mechanism is t h e  willingness of t he  communities with reliable wate r  systems t o  provide 
t he  necessary support for their operation. 



The necessary capital funds are generally beyond the financial means of the rural 
residents who may not be able t o  assess the benefits they will receive until the project is 
implemented and it  becomes evident that the benefits outweigh the operations and 
maintenance costs. Thus capital funds may have t o  be secured from other sources. 
Funding requirements are directly related t o  the technology selected. Field data have 
demonstrated that  the reliability of a rural water system is not a function of the level of 
technology used; this finding contradicts the view that simple systems a re  reliable and 
complex systems a re  less reliable. A balance between the inputs of the reliability model 
is desirable t o  produce the most effective system. 

The benefits reaped from a rural water supply system a re  illustrated in Figure 5. 
While i t  is agreed that major benefits a re  t o  be gained from improved rural water supply 
systems, it is extremely difficult to measure or quantify such benefits. Furthermore, 
benefits tend t o  appear not all a t  once, but to build up and become evident over time. 

Benefits from a community water supply system can be impaired through inade- 
quate consideration of possible negative effects resulting from the introduction of water 
supplies. Potential negative effects include wastewater accumulation resulting in the 
deterioration of the environment and public health, land salinization, and degradation of 
grazing pastures leading t o  lower productivity. Such effects can stem from design 
aspects of the system or from subsequent water management practices. The improved 
quality of water will not necessarily enhance health conditions unless the whole water 
supply, delivery, storage system, and end use practices are hygienic from the public 
health point of view. 

Utilization of Limited Donor Resources 

AID cannot possibly respond meaningfully t o  the full scope of rural community 
water supply needs a t  the village or local level. Therefore, we should seek to direct 
resources toward the development of two essential types of host-country support institu- 
tions that a re  missing in most developing countries. These are: 

I .  A financial institution which will provide a source of loan capital t o  cover all 
or a part of water system construction cost 

2. A technical organization t o  provide assistance in planning, design, construc- 
tion, operation, and maintenance 

The financial agency should be an existing national development bank or the like 
which would administer a special water supply and sanitation fund. The fund would be 
administered on a sound financial basis so that the capital would be maintained through 
loan amortizations. 



Figure  5. 'N a t e r  Supply Benef i ts  Model  
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The technical organization would provide the required expertise in all phases of 
water supply system planning as well as design. It would supervise the construction t o  
assure adherence t o  required standards and, most important, operate and maintain the 
system or provide assistance which would assure a continuously operating system. 

AID input would include loans t o  the national water supply and sanitation fund, 
technical assistance t o  the technical organization, and training opportunities for 
selected personnel. 

An example of such an organizational relationships is shown in Figure 6. The 
example highlights the role of AID in providing assistance t o  and through institutions. 

General Policy Recommendations 

I. Broaden the funding base. AID should fund rural community water projects 
from the Food and Nutrition (rural development) account. 

2. Foster projects which will be self-supporting, Water projects should be 
designed t o  be self-supporting, with some measure of capital recovery if 
feasible, preferably through direct payment by the beneficiaries or through 
some form of cross-subsidy. When feasible, funds collected for operation 
and maintenance should remain in support of the local water systems. 

3. Maximize the impact of scarce AID resources. AID cannot respond to the 
full scope of rural community water supply needs by direct funding of vil- 
lage or -local-level projects.  herefo fore; w e  should direct resource; toward 
t h e  development of two essential types of host-country institutions which 
a re  missing in many developing countries. These are: 

b A financial institution which will provide a source of capital t o  
cover all or a part of the construction cost 

b A technical organization to provide assistance in planning, design, 
construction, operation, and maintenance 

4. Clarify the  relationship of water supplv and disposal proiects. Whether or 
not latrine or excreta disposal projects a re  designed and implemented 
separately from water projects should depend on thedensity of the popula- 
tion being served, physical characteristics of the project zone, and per 
capita water use. 

2. Funding and Financing Water Systems 

Water and sanitation systems a re  costly undertakings involving significant 
capital, as well as continuing maintenance and operation expenditures. To date, 
national governments have been heavily involved in building and sustaining systems, 
while the record on maintenance and operation is generally dismal. The difficulty in 
system upkeep stems largely from (I )  a lack of local involvement in and responsibil- 
ity for water (and sanitation systems), (2) the need to rely on national government 
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resources and interest to maintain the existing system, and (3) the need for an 
institution to support local involvement in water. Given the increase in developing 
country populations, the need t o  expand and continue water and sanitation systems, 
and stagnant government budgets, some form of financing other than government 
revenues is essential if water and sanitation systems are  t o  remain viable over the 
long-term. 

Local responsibility for maintenance and operation should be developed by 
generating revenue from the users who want water systems. This can replace or sup- 
plement government resources and involve beneficiaries in decisions on locally appro- 
priate technology, s i te  selection, fee structures, and future expansion. In effect, 
communities (or individuals) identify what kind of water system they want and are  
willing t o  support, while simultaneously making continuation of the system viable. 

Sanitation systems are  more difficult t o  finance because demand for such 
service is low. Technologically sophisticated systems a r e  only necessary in densely 
populated areas as a public health measure. Thus, expenditures for water may subsi- 
dize sanitation in urban areas which will continue t o  claim national resources a t  least 
for the short-term. 

Cost-Recovery Guidelines 

No inflexible rule exists as  t o  the desirable level of cost recovery. As a general 
rule, the  cost-recovery policy adopted should be consonant with the host country's 
policy unless i t  is clear that  application of that  policy will be a burden on the intended 
beneficiaries. The financial capacity of the recipient must be established with rea- 
sonable accuracy t o  determine how much of the life-of-project costs can be borne by 
the recipient. 

The following guidelines should be considered in establishing the  cost recovery 
program: 

1. For household water supply projects, full cost (capital and recurrent) 
recovery should be the goal. Rates should be structured t o  include cross- 
subsidization so as to allow minimum consumption requirements a t  afford- 
able costs to the lowest income-level beneficiary. 

2. For nonhousehold water supply projects the target for recovery of costs 
over and above the operation and maintenance costs should be maximized 
but not subj&t t o  any predetermined level. 

3. Consideration should be given t o  providing maximum subsidy t o  sanitation 
projects. The minimum desired target is that  operation and maintenance 
costs be met. These charges may have t o  be met through excess charges on 
water supply. 

4. Recognizing that  house connections represent a significant project cost, full 
cost recovery is desirable. However, the mechanism and timing of collec- 
tion should be project specific. 



AID should carefully examine t he  financial arrangements  between a cen t ra l  
government and t h e  project's operating enti ty,  particularly in those  cases where  t he r e  
a r e  reloans or payment by t he  operating ent i ty  to t h e  centra l  government for  donor or 
cen t ra l  government grants  to a project. AID should be  aware  of and carefully consider 
t h e  consequences of loans with a substantially shorter t e rm  and a significantly higher 
in teres t  rate than t h e  AIT) loan. The cost  of funds to t h e  Government is a useful guide 
on Government-granted funds. To t h e  ex ten t  t h a t  r a t e  s t ructure  c an  genera te  revenue 
above and beyond capi ta l  and operating expenses, A10 should encourage t h e  reinvest- 
ment  of those  funds into new water  and sanitation projects or system expansion. 

Conservation 

In seeking to design water  systems t h a t  people value and a r e  willing to pay for, 
communities and project  designers must recognize t h a t  t h e  systems will also increase 
consumption. In most a reas  in which AID is working, conservation should be  strongly 
encouraged t o  preserve scarce  resources, t o  keep a lid on t h e  capi ta l  costs of a 
system, and  t o  minimize negative impacts on health which result from was te  water. 
In some cases, t h e  need t o  conserve may  l imit  t h e  amounts of water  t h e  system can  
deliver. P r ice  s t ructures  and ra tes  charged (such a s  increasing block ra tes )  a r e  also 
legi t imate  tools for  encouraging conservation. 

Subsidies in Community Water Supply Projects  

Projects  for t h e  lower income sectors  of t he  population will normally require 
di rect  subsidies from cen t ra l  or local governments o r  indirect subsidies from t h e  most 
affluent sectors  of t h e  community. Two groups of beneficiaries a r e  considered in th is  
analysis: c i ty  slums and rural  communities. 

Ci ty  Slums 

The inhabitants of slum areas  will also o f ten  require more sophisticated and 
costly water  systems (including sewage disposal) which will generally require some 
sor t  of subsidy. One way of financing slum water  systems is through sub-loans to t h e  
beneficiaries for  t h e  to ta l  cost  of s t r e e t  distribution lines, house connections, and, 
where applicable, meters. Centra l  and local governments o r  c i ty  water  authorit ies 
usually provide t h e  capi ta l  financing from grants, development loans or their  own 
resources. The government subsidy would generally include t he  coverage of t h e  
repayment of foreign exchange and administrative costs. In addition, t h e  cost of t h e  
major infras t ructure  facil i t ies will not normally be included in t h e  subloans. These 
may consist of in take and t r e a tmen t  facil i t ies and t ruck lines. The  cos t  of these  
should be  recovered through t h e  city-wide water  rates. Thus, t h e  higher income 
sec tors  of t h e  city--which consume more water  and normally a r e  charged with higher 
rates--will subsidize t h e  provision of water  t o  t h e  slum areas. 

Rural  Communities 

Since most rural villagers a r e  par t  of a subsistence economy, t h e  government 
subsidy will have t o  be  higher. The community contribution will normally include f r e e  



unskilled labor and native materials. In certain instances, i t  may also include some 
cash contribution. Imported materials, supervision, and skilled labor will generally be 
heavily subsidized. Although it  is desirable tha t  upon completion of system construc- 
tion the  communities assume full responsibility for operation and maintenance, some 
inescapable subsidies may still be required for periodic inspections, assistance in major 
repairs, and provision of spare parts. 

Institutional Issues 

Evaluations of water supply and sanitation projects have shown tha t  a major con- 
tributing factor t o  the  success or failure of a given project is the manner in which a 
cooperating government, structure, or institution carries our the  program. In pro- 
grams which have not had much success, often no single organization or institution has 
been vested with responsibility for the program. Either the  responsibility becomes 
blurred or i t  is spread through a multiplicity of agencies and authorities so tha t  
"everyone is in charge and nobody is responsible." Experience has shown that  early in 
the  planning stages of water supply and sanitation projects a cooperating country 
institution should be selected t o  assume local responsibility for the  project. The 
format will vary from country t o  country; in some instances a central government 
agency will be appropriate, in others, a regional government agency might be better, 
and in yet others a semiantonous or fully autonomous entity will be preferred. 

The Lead institution should assume responsibility for carrying out the  detailed 
coordination and planning of the  project. In collaboration with the  donor agency, this 
host-country institution should perform the  following functions: 

I. Establish criteria for s i te  selection and the types of system and levels of 
service to the supplied, determining which types of systems and levels of 
service the  user public is able and willing t o  pay for. 

2. Establish ra te  structures and a mechanism t o  collect user fees. 

3. Establish, in cooperation with user organizations at the  village or  neighbor- 
hood level, mechanisms for carrying out operation and maintenance of the  
system installed. 

4. Assure that funding for operation and maintenance is adequate. Such 
funding may originate with the  donor and may cover the cost of spare parts 
at the onset, but should be incrementally assumed by the  users. Spare parts 
must be available in the  area a t  all times and should eventually be produced 
in the country itself, if feasible. 

5. Undertake the  training of women and men who will be responsible for carry- 
ing out operations and maintenance and furnishing technical assistance. 

6 .  Assure the availability of needed spare parts and a system of resupply t o  the 
local operating agencies. 

7. Provide a reliable financial and economic data base t o  strengthen financial 
accounting and ensure fair and reasonable pricing structures. Where neces- 
sary, technical assistance will be made available t o  accomplish this. 



If adequate  local institutions a r e  not found in t h e  cooperating country, it is essential  
to guarantee  their  establishment as a prerequisite t o  implementing projects. 

Community Participation 

Experience has shown tha t  project  success is closely re la ted to t h e  degree of 
community participation in planning, design, construction, operations, and 
maintenance phases. 

Involvement of t h e  community during t h e  planning and design phases will allow 
t h e  project  proponent to be t te r  understand what t h e  community desires and is willing 
to pay for. Lacking this  input, t he  designer may make costly mistakes by overbuilding 
(for example, placing in-house water  systems in a poor community) or underbuilding 
(for example, placing hand pumps in a semiurban community t h a t  already has  equally 
convenient, reliable sources). Community participation may also be valuable in 
helping t he  designer avoid mistakes which have already been made o r  which might be  
avoided with be t t e r  knowledge of t h e  local conditions. For instance, in a rural  situa- 
tion, t h e  location of a shallow aquifer may be  identified by local lore; in a semiurban 
situation, problems occurring with cer ta in  types  of pumps may already have been 
identified and thus  can  be avoided. Nevertheless, most of t h e  technical  inputs t o  a 
project  will st i l l  generally come  from outside sources. 

Community participation in t h e  construction phase of a project  may come  as 
cash, labor, o r  o ther  resource inputs. An unsophisticated rural  system may require 
outside capi ta l  investment but should include local contributions of money, labor, o r  
materials. On t he  other  hand, a relatively sophisticated urban system may not  be  ab le  
to draw on a local unskilled labor pool, hut  should instead require at leas t  part ial  
financing by t h e  local population. 

One  of t he  most important a reas  for  local contributions is t h a t  of operation and 
maintenance. While governments may be t h e  major source of funds for t h e  capi ta l  
costs of water  supply and sanitation facilities, t he r e  is broad consensus t h a t  operation 
and maintenance should be  supported to t h e  maximum ex ten t  possible by t h e  local 
community. While it may be desirable for  a l l  par t ies  to share t h e  costs of institutional 
and infras t ructure  development and training, in practice, these  costs  probably will 
have to be  borne by t h e  regional o r  national government. 

Sanitation 

While recognizing t he  need t o  in tegra te  cer ta in  sanitation and health education 
e lements  in to  wate r  projects, from an  economic/financial perspective those interven- 
t ions need to be subsidized and therefore  should be limited to what  is essential  t o  
protect  health and t h e  environment. 

Improvements t o  sanitation become more important as population densities 
increase, whereas rural  a reas  may not even need to invest in sanitation systems. 
Sanitation systems a r e  extremely expensive to construct  and t o  maintain, and a r e  not  
perceived as benef i ts  by t h e  individual users. Rather,  health improvements a r e  
imposed on water  project  designs by planners who envision a need to pro tec t  t h e  com- 
munity as a whole. 



Recommendations on Financing and Funding 

I. AID should recognize t he  multiple benefits  of water supply and sanitation 
projects and thus permit  them to b e  funded from t h e  Food and Nutrition 
(FAA, 5ection 103) account as well as t he  Health Development Assistance 
account (Section 104). 

2. The type of system (well, hand pump, community fountain, household con- 
nections) should b e  affordable by t h e  beneficiaries and appropriate t o  their  
expectations as well as their ability to operate  and maintain it. This implies 
t h e  need t o  involve t h e  community closely in project planning and imple- 
mentation. 

3. IJsers should always b e  required t o  contribute in cash or kind t o  t h e  costs of 
maintenance. In t h e  case of simpler systems (for example, wells and hand 
pumps) they  should also contribute cash, materials, o r  labor t o  construction 
costs. 

4. The rate s t ructure  and specific funding and financing responsibilities (insti- 
tutional and individual) should be established before t he  project  commences. 
There must be a clear  understanding of and agreement  to financial responsi- 
bilities on t he  part of AID, t h e  host government, local governments and 
agencies, and beneficiaries before construction begins. 

5. All Water Supply and Sanitation Project  Papers should require strong eco- 
nomic and financial justification, particularly with respect  t o  t h e  issues of 
recurrent cos t  financing and system maintenance. Project  Papers which do 
not provide adequate evidence of financial sustainability and local absorp- 
tion of recurrent or operating costs  should b e  rejected. 

6 .  w a t e r  Supply and Sanitation projects should contain the  provision for a 
strong technical institution or authority which oversees construction and 
establishment of local water systems and which serves a s  a source of assis- 
t ance  t o  communities and users associations once they become responsible 
for on-going operations and maintenance. Wherever possible, existing insti- 
tutions should be used; where necessary, new ones should be created.  

7. AID should seek wherever possible to encourage t he  development of private 
loan financing with U.S. Government guarantees as a n  a l ternat ive  to con- 
ventional loan and gran t  financing (ESF) of wate r  supply and sanitation 
projects. 

3. Appropriate Technology 

Appropriate technology may b e  defined as the  most cost-effective, feasible, and 
acceptable  means to provide community wate r  supply and sanitation services t h a t  t h e  
users and appropriate authority can  afford and a r e  willing and capable of operating 
and maintaining. I t  is a technology t h a t  works and will keep working. It contemplates  
t he  simpler, more easily maintained equipment and systems and requires t h a t  t he  
services be convenient, accessible, and reliable. A useful concept t o  consider is t h a t  
water  systems form a continuum ranging f rom no water to an  adequate,  reliable supply 
of water  of a satisfactory quality. 



Truly appropriate technology must be  carefully designed, properly constructed, 
and capable of reasonable maintenance. It must be both sensitive and responsive to 
the  human dimension. Failure is more of ten caused by human action (or inaction) than 
by selection of a particular inappropriate technology. There  is probably no one tech- 
nology t h a t  can be  considered a priori a s  t he  appropriate technology for all situations. 
Each situation must be  judged individually. 

The following a r e  summary case histories describing appropriate technology 
experiences with water  and sanitation projects in Kenya, t he  Pacific Islands, Somalia, 
Tanzania, and Tunisia. 

Kenya 

Kenya has adopted a policy t h a t  all rural  water supplies should be potable and 
meet  t h e  WHO water  quality standard to the  maximum ex t en t  possible. Since t h e  
source of water  in most cases is rivers o r  s t reams which a r e  polluted, high technology 
water  t rea tment  is needed. Because t he  high technology is imported, t h e  foreign 
exchange components a r e  high for both t h e  initial capi ta l  cost  (66 percent of t h e  to ta l  
project cost)  and spare  par t s  required to maintain t he  equipment. The government 
does not  have sufficient skilled manpower t o  opera te  t he  systems, so t rea tment  plants 
are designed t o  treat a 24-hour water  supply requirement in 8 hours. On the  average, 
t h e  government's revenue from water  sold t o  consumers covers only 25 percent  of 
to ta l  operating cost. Treated water  is provided for human and livestock consumption 
and irrigation of garden plots. 

More than 25 percent of t he  projects a r e  unreliable. Reasons for breakdowns 
have been (1) lack of imported spare parts, (2) lack of imported fuel to opera te  equip- 
ment,  and (3) lack of skilled manpower t o  operate  t he  schemes. When a system 
becomes unreliable, people rever t  t o  polluted water ,  and it takes  t ime  t o  bring them 
back into t h e  scheme. 

Pacific Islands 

The Pacific Islands have varied geographical characteristics: some have moun- 
tains a s  high as 8,000 f e e t  with fast-flowing s t reams and rivers and others  a r e  small  
low sandy atolls with e i ther  a very f ragi le  freshwater lens o r  no fresh water. The 
rainfall varies between 80  and 250 inches per year. A community/village consists of 
200 t o  500 people. The gravity-fed system is the  first  choice in a reas  having s t reams  
and rivers. In other  areas, rainwater collection systems with back-up system of 
shallow wells o r  boreholes a r e  selected. Windmills a r e  generally used t o  pump ground- 
water.  After  determining t he  appropriate water  source, local villager support is 
obtained. The local group consists of a church pastor, headman, and women's commit- 
tee representative. The local group's contribution consists of housing and food for t he  
project personnel, some raw materials and labor. The groups is also responsible for  
collecting maintenance costs. 

Because of g r ea t  distances between islands, local materials and labor a r e  used t o  
t h e  maximum extent.  Systems a r e  simple, and, where possible, corrosion-free mate-  
rials and natural  energy a r e  used for t he  operation of pumps. Sanitation is considered 
very important because of t h e  fragile ecosystem and limited land area. Therefore, a 
piped system is provided primarily t o  opera te  pour-flush family latrines. 



Somalia 

USAID has financed a groundwater development project  in Pest Centra l  Somalia 
which is an  example of a high technology project. Aquifer character is t ics  are l i t t le  
known and require geophysical exploration; dependable aquifers a r e  found only at 
grea t  depths (over 100 meters); and water  quality is generally poor. Somalia's popula- 
tion is both sedentary and nomadic and both groups receive water. Villages a r e  dis- 
persed and range from 500 t o  5,000 inhabitants. wa t e r  requirements for grazing stock 
a r e  an  integral par t  of t he  project design. 

The technical approach uses heavy-duty rotary drilling rigs, pumps with diesel 
direct-drive, and counterbalance windmills (untested). Community participation was 
actively sought for selection, design, and maintenance of wells and pumps. The com- 
munity will also share  in t h e  cost  of operation and maintenance of t he  wells. 

I t  is too early in t he  project  implementation to determine significant findings. 
Yowever, i t  is apparent t h a t  a high technology project will he most vulnerable t o  
delays because of mechanical breakdown. Essentially all of t h e  project  equipment 
must be procured internationally and requires high reliance on fuels for well construc- 
tion and operation. 

Tanzania 

Roughly 90 percent of t he  rural population in Tanzania is without access to a 
source of sa fe  drinking water. The high incidences of water-borne diseases such a s  
cholera and typhus c r ea t e s  tremendous pressure for provision of a supply of clean 
water. This e f fo r t  is impeded by a poor infrastructure,  insufficient financial 
resources, lack of skilled labor and parts, and inflated transportation and fuel  costs. 
These f ac t s  necessitate t h e  selection of technology t ha t  is simple in construction and 
also enahles t he  continued operation and maintenance by t h e  local government. 

Therefore, special hand-operated survey and construction equipment was 
designed and field tested. Special a t tent ion was required t o  find a maintenance-free 
pump. The Kangaroo hand pump, without any hinge points, is used for shallow ground- 
water  wells, and t he  overdimensional S\VN 80 and SWN 81 for deep wells. 

Tunisia 

CARE is undertaking a project  to rehabil i tate and equip approximately 900 
water  points in t he  poorest provinces of Tunisia where water  is scarce  and accessi- 
bility difficult. The project includes rehabilitation of wells, springs, and rainwater- 
collection cisterns, as well as t he  supply and installation of pumping devices, including 
motors where necessary, and provision for their  maintenance. The project  also 
includes health education and latrine components. The puhlic health point of view was 
applied t o  achieve a sa f e  water  quality. 

The Tunisia experience demonstrates t h a t  for  shallow wells with hand pumps a 
sufficient quanti ty of water  was t h e  determining factor  in user acceptance of 
improvement and sealing of wells, and also seemed to a f f ec t  pump longevity. Wells 
were  of ten forced open and equipment vandalized in a t t emp t s  to increase access  t o  



water. Spring boxes were also breached in a t t emp t s  t o  reach more water. Wells 
sealed and equipped with motorized pumps and having adequate  quanti t ies of wate r  
were well received and supported by t h e  community and t h e  political sector. Public 
rainwater c is terns  lacked a supporting institution and were  not maintained. The  
la t r ine  program component produced poor results due t o  poor design t h a t  did not 
mot ivate  users t o  accep t  t h e  idea of using latrines. 

Technology Summary 

The  work group discussed t he  available technology according to water  supply 
sources. Table 5 links technological devices with a summary evaluation of their  
advantages and disadvantages in each case. 

Technology-Rased Recommendations 

The  following conclusions a r e  based on t h e  experience of working group members 
and reinforced by individual country experiences in Kenya, t h e  Pacific Islands, 
Somalia, Tanzania, and Tunisia. 

1 .  Exac t  standards of water  quality should not be required; however, all 
projects must increase t he  quanti ty of water  over existing supplies to be  
successful in t he  eyes of users. 

2. Technology using local resources to t h e  maximum ex ten t  possible should be 
encouraged. 

3. Where topography and distance permits, e levated sources with gravity-feed 
systems should be used. 

4. Where pumping is required, renewable power should be used whenever prac- 
t icable,  such a s  windpower (windmills), manpower (hand pumps), and solar 
power. 

5. The use of low-cost shallow wells and hand pumps should be encouraged in 
rural  areas. 

6 .  Materials and equipment which can  he maintained by t h e  local communities 
should be  used. 

7. There  should be a centra l  government agency or  institution from which 
communities can obtain assistance in securing operating supplies, repair  
parts, and maintenance service. 

8. Major emphasis must be placed on t h e  continuing operation and maintenance 
of water  supply and sanitation systems. 

9. Standardization of technology and hardware should be encouraged. 

10. Local communities should participate in t he  design and construction of 
water  supply and sanitation systems. 



Table 5. Technology Summary 

Rainwater Catchment  

lndlv ldual  Pr ivate Cisterns 

Indiv idual  Pr ivate Na tu ra l  
Catchment  and Storage 

Com munal Underground 
Storage wi th  Paved 
Catchment  Areas 

Communal Underground 
Storage w i th  Natura l  
Catchment  Areas 

Surface W ater 

Rivers and Temporary 
Springs, Smal l  Dams 

Advantages 

1. No pumping systems required 
2. Gravl ty feed possible 
3. Easily accessible 
4. L o w  cost 
5. Simple technology 
6. Good qual i ty  water 

1. Easily accessible 
2. Low cost for  overal l  maintenance 

1. Larger storage capaci ty 

3 1. Low cos t lm storage 

Disadvantages 

1. Rain fa l l  n o t  always suf f ic ient  
2. Supplementary system 
3. Inlets need protect ion 
4. Catchment  areas must be kep t  clean 
5 .  Rainwater separators t o  r e j e c t  f i r s t  

ra in  may be needed 
6. Simple roofs of leaf  and s imi lar  

mater ia ls unsuitable 

1. More pol lut ion l ike ly  
2. Lower  qual i ty  water 
3. Frequent cleaning required 
4. Greater  land area required 

1. High cost 
2. Pol lut ion l ikely, so rout ine disinfec- 

t ion required 
3. Management required for mainte- I 

Cn 
nance Y 

4. Low accessibil ity, and water must 
be carr ied 

1. Water qual i ty  doubtful 
2. Protect ion o f  area and regular main- 

tenance required 
3. Least  desirable opt ion (except where 

natura l  remote  rock catchment  area 
exists) 

1. Gravi ty feed 1. Construct ion sometimes d i f f i c u l t  
2. Minimum maintenance wi th  high costs 
3. Greater volume and var ie ty  o f  water 2. Vulnerable t o  po l lu t ion 

usage possible 3. Possible breeding areas f o r  vectors 
o f  disease i f  not  proper ly managed 

4. Supply may be variable 
5. Possible eutorphicat ion (algae-water 

hyacinths) 



Table 5. Technology Summary (cont.) 

Surface Water  (cont.) 

Subterranean Dams 

Ground Water  

Up land and Low land  
Springs 

Hand-Dug Wells ( large 
d iameter )  

Advantages Disadvantages 

1. May be appropr ia te  i n  a r id  areas 1. Geo log ica l  knowledge requ i red  
2. May be const ruc ted w i t h  hand labor 2. Subject  t o  po l l u t i on  

1. G r a v i t y  feed (if upland) 
2. Usual ly  good qua l i ty  water  
3. L o w  cost  cons t ruc t ion  and mainten- 

ance 

1. General ly  low-cost cons t ruc t ion  and 
maintenance 

2. Cheap i f  less than 7 meters  deep 
3. Yie ld  may be increased b y  i n f i i t r a -  

t i o n  gal ler ies or deepening 

Hand-Dr i l led Boreholes 1. Simple technology 
2. Few ski l ls  requ i red  
3. Leas t  expensive cons t ruc t i on  
4. Rap id  const ruc t ion  

Machine-Dr i l led Boreholes 1. No l l m i t  t o  depth 
2. Water  usual ly  safer  
3. Rap id  const ruc t ion  

Hand Pumps 1. LOW cost  
2. Appropr ia te  fo r  boreholes and hand 

dug wel ls serv ing smal l  number o f  
people (less than 200) 

3. Possib i l i ty  o f  l oca l  manufac tur ing  

Water may be h ighly minera l ized 
Y ie ld  may  be l i m i t e d  
Proper design and development 
requ i red  t o  avoid g r o w t h  o f  unsani- 
t a r y  areas around spr ing 

Po ten t i a l  f o r  con tam ina t i on  
Possible danger dur ing  const ruc t ion  
Const ruc t ion  i s  t i m e  consuming 
Transport  o f  heavy l i n i ng  mater ia ls  
If depth  over 7 meters, cons t ruc t ion  
becomes more expensive (need for  
dewa te r i ng  equipment)  

D i f f i c u l t  t o  pene t ra te  ha rd  rock  
Hand pump requ i red  
Manual  d r i l l i n g  d i f f i c u l t  over  25 
meters 

Ve ry  expensive opera t ing  costs 
Ski l led operators requ i red  
Pump requ l red  

N o t  appropr la te  f o r  la rge  communl-  
t l es  
Breaks o f t e n  I f  no t  p roper ly  main- 
ta ined 
Par t s  are d i f f i c u l t  t o  ob ta in  if no t  
manufac tured l oca l l v  



Table 5. Technology Summary  (cont.) 

Ground Water (cont.1 

Windmi l ls  

Diesel  Fue l  Pumps 

E l e c t r i c  Pumps 

Solar Energy 

1. Energy-free low maintenance 1. Does no t  operate w i thout  su f f i c i en t  

2. Continuous pumping w i t h  sui table w ind 
wind ve loc i ty  (5 mph) 2. Pumping capac i ty  l i m i t e d  

3. Under ce r ta in  atmospher ic condi- 
t ions corrosion can be a  problem 

1. Un l im i ted  output  
2. Un l im i ted  depth o f  wel l  

1. Un l im i ted  output  
2. Un l im i ted  depth of  wel l  

1. Energy f ree 
2. Re la t ive ly  l ow  maintenance 
3. Easy assembly 

1. High operat ion costs (fuel, t rans0 

por ta t ion)  
2. Rela t ive ly  sophist icated mainten- 

ance 

1. Operat ional  costs re la t i ve l y  h igh 
2. L i m i t e d  appl icat ion 
3. Re la t ive ly  sophist icated mainten- I 

ance u 
-4 

1. L i m i t e d  app l ica t ion  
2. High cap i ta l  costs a t  present  t i m e  
3. Rela t ive ly  f rag i l e  and easily dam- 

aged 



11. Local communities must participate in t he  operation and maintenance of 
water  supply and sanitation systems. 

12. In cer ta in  situations, high technology solutions may be t h e  most appropriate; 
although motorized pumps a r e  more expensive than hand pumps, they can  
provide t he  best results for large numbers of users. 

13. The selection of technology must provide some improvements in conven- 
ience and reliability a t  a cost  t o  t h e  communities which they a r e  willing t o  
bear. 

14. The major limiting factors  in determining appropriate technology a r e  t h e  
cost of building, operating, and maintaining systems, t h e  ability of institu- 
tions t o  design and build systems and of t h e  country's infrastructure to sup- 
port  t h e  systems, and t h e  willingness of t he  country t o  sanction t he  needed 
imports to maintain t he  system. 

Policy Recommendations in t h e  Area of Techno lo~v  

I. Appropriate technology should be defined as t he  most cost-effective, feasi- 
ble, and acceptable means to provide community water  supply and sanita- 
tion services t h a t  t he  users and appropriate authority can  afford and a r e  
willing and capable of operating and maintaining. 

2. AID should contribute t o  increased indigenous capaci ty  for operation, main- 
tenance,  and repair of water  systems. The probability of project  success 
will be increased by stressing host-country standardization of equipment. 
When i t  is not possible t o  manufacture this equipment within country, AID 
should relax i ts  source and origin requirements. 

3. AID should encourage, through financial incentives if necessary, host- 
country ministries t o  provide training and t o  develop and improve their  
capaci ty  for  inspection, collection, and evaluation of consumption and 
operating da t a  (which could lead t o  system redesign and improvement). 

4. In t he  approval of projects, 41D should s t ress  t he  importance of selecting 
appropriate technologies which provide reasonable improvement in t h e  
accessibility and reliability of water  systems. These factors  a r e  generally 
more important than improved water  quality in community acceptance and 
project  viability. 

5. Hardware development for improved water  systems should be  carr ied ou t  in 
host countries and be limited t o  their  priority needs. 

4. Assessing and Affecting Institutional Capability 

Before approving a proposed community water  supply and sanitation project, t h e  
decision-maker needs to be sure t h a t  t h e  project  meets  t h e  following cri teria:  



Can be implemented according to the construction schedules, cost esti- 
mates, and technical standards contained in the project proposal 

Will allocate the resources t o  communities that  have demonstrated strong 
demand for proved water supplies 

Will result in a reliable, continuing water supply service for the estimated 
life of the water supply investment, assuming no extraordinary external 
interruptions such as natural disasters or civil war 

The institutional analysis section of the project proposal should provide this 
assurance by identifying all institutions which will have a critical impact on the 
outcome of the project. These institutions may range from policy-level government 
agencies to village-level committees, may include private sector as well a s  public 
sector organizations, and may even be informal associations, such as women's market- 
ing clubs in Africa, as well as formal organizations. The institutional analysis is, in 
effect,  an evaluation of the ability of critical organizations t o  deliver satisfactorily on 
their responsibilities under the project. It follows that  the scope of institutional 
analysis should fit the complexity and size of individual projects. 

For most countries where AID operates, in-country institutional capability a t  the 
time the project proposal is drafted is less than optimal t o  carry out the project. A 
systematic assessment of key elements of institutional capacity is necessary before 
one can determine (1) the existence of a minimal critical capacity for proceeding with 
the project and (2) the areas that  should be targeted for institutional strengthening. 
Where appropriate, a good institutional analysis for an overly ambitious project may 
result in a revised project whose primary objective may he the strengthening of insti- 
tutional capacity rather than a large-scale water supply project. 

Assessing Institutional Capability 

It is recommended that the issues identified above be addressed in the project 
planning, design, and implementation process through the conduct of a detailed 
assessment of institutional capability combined, as  appropriate, with activities t o  
strengthen institutional capabilities. 

For each proposed component of institutional capability to be examined, con- 
sideration should be given t o  the existing outputs of the systems or services being 
explored so evidence of effective institutional capability can be demonstrated. Prior 
t o  carrying out assessment activity, critical outputs should be identified. This identi- 
fication should be based upon analysis of the  level of complexity of the institution and 
of the specific project being proposed. Once identified, the acceptable level of these 
outputs should be defined operationally. After assessing the individual components of 
institutional capability, a single integrated determination of institutional capability 
should be developed based on a combined analysis of outputs which weigh the various 
elements analyzed to determine an appropriate optional course of action. These 
options could include institution-building activities as a project element, development 
of an independent project t o  improve institutional capacities, or a recommendation to 
defer project funding. 



In general, ins t i tu t iods)  must 5e able  t o  operate  in f ive  functional a r ea s  ( I )  
policy, planning and evaluation; (2) operations; (3) commercial; (4) financial; and (5) 
administrative support. 

The following outline of topics should be given consideration, a s  appropriate t o  
t h e  specific institution and water  supply activity,  in t h e  course of a n  assessment of 
institutional capability: 

Policy Planning and Evaluation Functions 

Formulation of policies and plans on t he  national, regional and local levels 

Implementation of plans and programs in accordance with obligations and 
constraints on institution 

Establishment of financial plans consistent with available funds 

Verification t h a t  institution's management conforms t o  established plans 
and programs 

Evaluation of variations in planned and implemented programs and estab- 
lishment of reasons for  failures and suggestion of fu tu re  solutions 

Evaluation of appropriate technology and environmental aspects  in project  
planning 

Evaluation of projects with regard t o  energy and water  sources in t e rms  of 
cost  and short-term and long-term availability of these  sources in project  
planning 

Verification t h a t  all relevant depar tments  and disciplines a r e  involved in t h e  
preparation and review of a l l  policies and plans 

Operations Functions 

Project  Management Subsystem 

-- Preparation of studies and project documents including technical, 
financial, and economic considerations 

-- Completion of work in accordance with standards of quality, perform- 
ance,  deadlines, and cost  

-- Development of operation and maintenance information on performance 
in order to control  and evaluate  

Operation S u b s y s t e ~  and Maintenance Subsystem 

- Establishment of services t o  mee t  conditions of quality, quantity, con- 
tinuity of service, coverage, and costs  



- Establishment of services to maintain condition for adequate operation 
and performance, by providing services in a stable, continuous, and 
efficient way, and maximizing economic life while minimizing cost 

Commercial Functions 

0 Monitorinp; the usage of water sewerage services to determine fair distribu- 
tion of services 

0 Development of invoicing procedures for services rendered t o  consumers 
and maintaining of records 

Financial Functions 

0 Generation of financial resources for operation and expansion 

0 Optimization of application of financial resources 

0 Control of financial implementation of institution's plan 

0 Fnsuring continuing information on economic/financial status of institution 

Administrative Support Functions 

0 Human Resource Management and Development Subsystem 

- Establishment of policies, standards, and procedures for evaluation and 
classification of positions, selection, recruitment, performance 
appraisal, training, social welfare, occupational safety, and employee 
relationships 

0 Supplies Management Subsystem 

- Maintaining adequate materials, supplies, and spare parts 

- Establishment of purchasing procedures that  take advantage of the 
market in relation t o  price, quality, and conditions of payment and 
delivery 

- Establishment of suitable administrative procedures 

- Establishment of a system of information and materials control 

0 Transportation Management Subsystem 

-- Provision of planning, organization, programming, and control of opera- 
tion and maintenance of transportation systems. 

0 Public Relations Subsystem 



-- Motivation and education of community t o  participate in planning, con- 
struction, operating, utilizing, maintaining, and managing services 

-- Motivation of institution personnel t o  achieve greater  participation in 
accomplishing institutional goals 

Assessment Methodology 

The  assessment process for institutional capability should examine t h e  above 
categories using a low-cost and simple methodology. This should a im at making use of 
procedures suitable for  t he  evaluation of t h e  managerial as well as technical viability 
of t h e  institution concerned. While focus would be on policy making for national insti- 
tutions, i t  could be shifted t o  operational o r  other  support functions for  local o r  com- 
munity levels. 

I t  is recommended t ha t  t he  following general methodology, which places empha- 
sis on t h e  development of an institutional history and using identified outputs  as indi- 
cators,  be  adopted for t h e  assessment of institutional capacity. I t  is understood t h a t  a 
full analysis could involve a large, national implementing agency, as well as small  
community-level groups organized to build, operate,  and maintain water  systems. 
Many of t h e  prescribed activit ies do not  apply to the  smaller, local institutions. The 
general  procedure is one tha t  would include t h e  following: 

A series of interviews with personnel within t h e  institution, including senior 
management, technical experts, training specialists, financial s taff ,  admin- 
istrative s taff ,  and paratechnical staff!skilled tradesmen 

A series of interviews with individuals outside t h e  institution, including 
representatives of other  governmental organizations and other  donors, local 
authorities, and users of t he  services 

A review of t he  organizational s t ructure  of t h e  institution, examining 
operating division structure,  staffing pat tern ,  position descriptions, and s o  
on 

A review of records, studies, and plans 

S i te  visits t o  planned operations projects designed o r  implemented by t h e  
institution or  under t he  administrative o r  managerial jurisdiction of t h e  
institution 

Field visits t o  evaluate  t he  level and quality of assistance provided by 
support facilities, including laboratories, maintenance shops, motor pools, 
warehouses. 

Figure 7 suggests a systemat ic  approach to an  institutional capability assess- 
ment. 



Figure 7. Schemat ic on Systems Approach t o  Ins t i t u t i ona l  Capabi l i ty  Assessment 
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Notes on schematic: i n  assessing ins t i t u t i ona l  capabil i ty, i t  i s  recommended t h a t  a  systems analysis approach be used. F i ve  
ana ly t ica l  steps are proposed: 

Funds 

Equipment 

Step 1: Examinat ion o f  inst i tut ion's mandate, inc lud ing legislat ion, author i ty ,  and pol ic ies 

support 

Step 2: Examinat ion o f  components o f  the  system: policy, planning and evaluation; operational; commercial;  
f inancial;  and adminstrat ive support 

Step 3: Examinat ion of resources avai lable for  each ins t i t u t i ona l  component (staff,  equipment, funds, etc.) 

Step 4: Examinat ion o f  i m p a c t  on c l ien te le  

Step 5: Review in fo rmat ion  gathered dur ing Steps 3 and 4 and i n i t i a t e  various intervent ions (e.g., training, developing 
in fo rmat ion  systems, technical  assistance) t o  overcome problems 



Strengthening Institutional Capability 

Upon completion of t he  assessment discussed above, cer ta in  s t ra tegies  should be  
considered for  strengthening t h e  institutions concerned. They may originate from one  
or more of t h e  f ive  functional areas. Stra tegies  t h a t  might be adopted t o  strengthen 
t h e  institution include t h e  following: 

Training 

In f a r  too many cases, cievelo~ing countries rely on the  existing educational and 
training institutions of t he  country o r  of donor nations t o  provide their  human 
resources. This has of ten proven unsatisfactory due to the  absence of a carefully 
planned training system which is based on actual  needs and long- and short-range 
objectives. Any training system must t ake  into account training needs, a t  a l l  levels, 
with particular emphasis on e f fec t ive  training at  t he  community level. A comple te  
training system should have a curriculum based on carefully drawn objectives, a 
complete  set of training mater ia ls  based on t h e  curriculum, training of trainers,  and  
evaluation of training outcomes. All aspects  of t h e  training system need to be re la ted 
so  they reinforce each  other.  For example, t h e  results of evaluation e f for t s  need to 
be  fed  directly to t h e  designers for any changes in content.  The  following a r ea s  of 
training deserve special  attention: 

Training of trainers The establishment of training of t ra iner  programs t o  
supply institutions with t ra iners  for  their  programs is a primary need. This 
means t ha t  engineers, managers, financial and accounting s taff ,  technicians, 
skilled labor, and so  on must all be trained a s  trainers. This includes not 
only their  role a s  trainers in s t ructured training situations, but also t h e  
preparation of foremen, supervisors, and professionals for their  t ra iner  roles 
in their  day-to-day on t he  job training responsibilities. 

Vanagement training. In most institutions, personnel advance by seniority 
in their  particular skill area.  Most t imes they receive no training for  their  
increased management responsibilities. Each institution or  agency must 
have a program for  employees to receive training on decision-making, dele- 
gating authority, t ime  management,  motivating subordinates, crisis man- 
agement ,  and similar types of management activities. Management training 
needs t o  be  t ied t o  issues of incentives and career  advancement. 

Training skilled technicians. A major need exists for  training due  t o  t h e  
lack of skilled technicians to operate  and maintain equipment, facilities, 
and systems. This might include t h e  ca re taker  of a springbox or  hand pump 
as well as t h e  electrical ,  mechanical, and chemical technicians operating 
and maintaining more sophisticated systems. This type  of training is par- 
ticularly appropriate a t  the  local level. 

Development of M a n a ~ e m e n t  Information Systems 

T o  strengthen management capabilities for ensuring e f fec t ive  project  imple- 
mentation, a management information system (MIS) should be installed. Components 
of th is  system must incorporate institutions at all levels t ha t  will be involved or  signi- 
f icantly a f fec ted  by t h e  proposed project. The design of a management information 



system should serve the purpose of identifying obstacles t o  project implementation 
and pinpoint where corrective action is necessary. The system should provide contin- 
ual feedback as to goals achieved toward the implementation of the project and its 
eventual impact. 

There are  many components that could be included in the MIS, depending on the 
needs of the institution and the complexity of the projects. Some examples of useful 
components of such a system include delineation of project responsibilites, milestone 
chart of project implementation, daily reviews of work, weekly reporting sessions, 
workshops for periodic review of overall progress, quality circles, progress reports, 
procurement scheduling, inventory and equipment control, financial statements, and 
data collection instrument (items measuring impact). 

Enhancing Interagency Communication and Coordination 

The lack of communication and coordination between various institutions in- 
volved in water and sanitation sector efforts has been well established in many 
projects. Efforts should be made to involve the National Action Committees (NAC) in 
each country early in any new efforts and develop communication and coordination 
mechanisms for each significant step in an effort. Where local circumstances do not 
permit the NAC t o  assume this role, other methods must be developed. 

Providing Technical Assistance 

A fourth major area for strengthening programs is the provision of technical 
assistance. Three major areas have already been pointed out, namely training of 
trainers, and developing management skills and skilled technicians. However, in most 
countries there will be other areas needing specific technical assistance. Importation 
of specific technical assistance should be sought t o  bring the institution's personnel up 
t o  a prescribed level of performance. 

Key Findings and Recommendations on Institutional Capability 

In reviewing institutional capability, the following items and recommendations 
were identified: 

I. The commitment of the host government t o  community water supply is crit- 
ical to ensure program or project success. 

2. Successful project implementation requires that  clear lines of legal author- 
ity exist which clearly define administrative, financial, and technical 
responsibility. In cases where more than one organization is involved there 
must be a working agreement t o  ensure coordination. 

3. Host-country organizations responsible for project implementation should be 
subjected t o  an in-depth institutional analysis during project design t o  assess 
established capacity in five functional areas: planning, operations, com- 
mercial, financial, and administrative support. The institutional assessment 
should include organizations with responsibilities for secondary aspects of 
the project such as health education and wastewater management. 



4. Training needs, a s  identified in t h e  institutional analysis, should be directly 
addressed in t h e  project design or be provided for  in a specially designed 
complementary training project. In addition to the  traditional concern of 
training engineers, emphasis should be given t o  the  training of training 
specialists, administrative s taff ,  managerial s taff ,  and skilled labor. 

5. Projects should include a management information system which will 
provide an  ability t o  diagnose conditions and information t o  develop solu- 
tions to performance problems. This information system should include 
i tems such a s  progress reports, procurements, operational schedules, 
mater ia l  inventory, equipment control, and financial statements.  

6. Successful project implementation requires t ha t  provision be made for  t he  
long-term operation and maintenance funds t o  finance both local and 
foreign currency costs. 

5. Developing Systems That Communities Value 

The following assumptions a r e  made about t h e  conditions t h a t  support t he  devel- 
opment of a water  supply for any given community. 

0 The host government has made a commitment t o  t he  development of com- 
munity water  supplies a s  evidenced by systems established for t he  pro- 
curement  and distribution of equipment and supplies, including replacement 
parts; funds appropriated t o  cover local costs; and positions for required 
personnel 

0 A preliminary study has determined the  availability of a water  source and 
determined the  approximate cost of a system acceptable t o  members of t h e  
community 

0 No reasons exist to believe t ha t  maintenance costs of t he  project would be 
beyond t h e  capacity of t he  community e i ther  t o  bear in their ent i re ty  or t o  
share  

Values and Their Determination 

The values communities place on water  supply a r e  major determinants of their  
willingness to participate in a project; t he  major yardstick of t he  value a community 
puts on a wate r  supply is willingness to pay for installation and maintenance. Values 
a r e  best determined in relation t o  various uses of water. A sample matrix comparing 
uses with values is presented as Figure 8. The project planner could fill in t he  cells 
with specific information for  a given locality. Questions can be  designed to elicit  
community input during t he  design stage of project implementation. Their purpose 
would be to find out what community members think about their present water  supply 
and how they would respond t o  a n  opportunity to change this supply. 

If we  assume tha t  everyone already has a source of water,  people a r e  then more 
concerned with t h e  tangible qualities of water, such as t a s t e  and color and tempera-  
t u r e  than with its accessibility (distance, convenience) or indirect benefits  (health). 



Those preferences show up particularly in values attached t o  water use for drinking 
and cooking. 

Figure 8. Relationships of Community-Perceived 
Values t o  Uses of Water 

Washing Bathing 
Drinking (Utensils (Body, House Water Small- 

and and Hands, and Yard Home for Scale 
Value Cooking Clothes) Anus) Cleaning Gardens Animals Industr) 

Perceived 
health benefits - - - - - - - 

People place high value on the physical qualities (color, taste, odor, tempera- 
ture) of water they use as opposed t o  bacteriological quality. They are often willing 
t o  bypass a more convenient source of water t o  obtain water having certain physical 
qualities they value. On the  other hand, where water is a matter of basic survival, 
people a re  willing t o  use water of almost any quality t o  meet  their needs. The basic 
needs a re  outlined below: 

drink in^ and Cooking 

Although water for drinking and cooking is a matter of basic survival, people 
have preferences regarding water they use for drinking and cooking and exercise their 
preferences when they can choose their source of water. The preferences expressed 
by consumers indicate that they place great value on water that  tastes clean, smells 
good, and is both cool and soft. 



Washing (Utensils and Clothes) 

Laundering c lothes  and washing kitchen utensils consume a large percentage of 
domestic water.  Most women wash their  dishes, pots, and pans at home, even if facili- 
ties a r e  primitive and wate r  scarce. Values a r e  also a t t r ibu ted  to the  softness of t he  
wate r  (savings in soap, quanti ty of t h e  water  and energy expended for rinsing). The 
social con tac t s  in public laundering places a r e  valued by women in many cul tures  
where their  activit ies a r e  confined t o  t h e  home. In o ther  societies women prefer  to 
launder in t he  privacy of their  homes. Sometimes women prefer to wash in s t reams  
and canals because t h e  large volume of water  available makes washing or  rinsing 
easier. Behavioral pa t te rns  re la ted t o  values surrounding wate r  for washing utensils 
and c lothes  need t o  b e  understood t o  plan and design a n  acceptable  system which will 
be  used and valued. 

Bathing 

Water for  bathing is valued chiefly if i t  is available in sufficient quanti ty,  al- 
though many populations have adapted t o  extremely small quanti t ies of wate r  for  th i s  
use. Because quantity is t he  chief value, polluted streams, rivers, canals, and irriga- 
tion di tches  a r e  used for bathing in many par ts  of t h e  world. Anal cleansing in some 
societies may be practiced in rivers and s t reams  where wate r  is relatively abundant. 
Where water  is scarce ,  having i t  available at t h e  house even in smal l  quanti t ies may b e  
more highly valued. Thus, distance, reliability, and convenience a r e  a lso  highly 
valued. In t he  case of infants and elderly persons and, in some societies, all  adul t  
men, bathing at the  house is highly valued and a quantity of water  sufficient for their  
bathing needs is required. Again, distance, reliability, and convenience a r e  important. 
Handwashing requires t h a t  at least  a small quanti ty of water  be  available at t h e  home. 

Wouse and Yard Cleaning 

The  physical character is t ics  of water used for house and yard cleaning a r e  not 
important. In fac t ,  wastewater  from cooking, washing, and bathing is of ten  used for  
house and yard cleaning tasks. Frequency of house and yard cleaning may b e  dic ta ted 
by distance o r  convenience when waste-water is not used. While th is  wa te r  use may 
not  b e  important relative t o  others, i t  may assume disproportionate importance in 
some settings, as for  example in Laos, where sprinkling down dusty temple  grounds 
may h e  considered more important than watering animals or gardens. 

Home Gardens 

There  is a general willingness and desire in communities to cul t ivate  home 
gardens. Mome gardens can  have economic as well as nutritional benefits  for rural 
households. To real ize  these  benefits  communities value convenient and reliable 
water  systems. 



Vater  for Animals 

Animals' need for water can  b e  divided into  consumption and cleansing require- 
ments  and do not need to mee t  human standards. The water  quality needed for animal 
cleaning will vary over a wide range depending on t he  animal and where i t  is kept. 
The most important fac to rs  o r  requirements of wate r  for animal drinking needs a r e  
sufficient quantity, reliable availability, reasonable distance, equity t o  mee t  t h e  needs 
of each  household, and sa fe  temperature.  

Community Commitment and Project  Development 

Commitment t o  building, using, and maintaining new water  supply facil i t ies is 
best  assured when communities actively par t ic ipate  in projects. Using a dialog 
approach, agencies should encourage communities t o  play a major role in (1) defining 
their existing situation, (2) choosing among technically feasible alternatives,  ( 3 )  
determining methods of implementation, (4) evaluating t he  form of community contri- 
butions, and ( 5 )  set t ing up social controls for  continued use and maintenance. 

The optimum use of scarce  resources t o  gather  information requires t h a t  water  
supply and sanitation agencies coordinate their  activit ies with other ent i t ies  such as 
heal th  clinics, agricultural extension programs, community development agencies and 
schools, which already have trained (or trainable) people at t h e  village level. These 
persons a r e  usually experienced in promotion and extension, and they a r e  t he  crucial  
link between t he  agencies and t h e  communities. 

The facil i tators must b e  at least  minimally trained in social science techniques 
in order to provide planners with information about community att i tudes,  perceptions, 
preferences, and doubts. Identification of projects will require knowledge of where 
such personnel a r e  available. Women, as primary water  supply users, should be t h e  
main source of information in t h e  interviews. This initial con tac t  with t he  women 
could provide a basis for their  continued involvement throughout t h e  project. 

Community commitment  is enhanced when t h e  designed projects mee t  commu- 
nity needs and values. How do  t he  community members perceive the i r  environment? 
Do they think of i t  as a healthy place to live? What a r e  their c r i t e r ia  for evaluating a 
good or  healthy environment? Do they see a relationship between water supply and 
good health? Do they view wate r  supply as a problem at all? If they do, why is it a 
problem and how important is i t  in relation to other perceived problems7 Existing 
practices relating t o  wate r  use and preferences for improvements should be investi- 
gated. What a r e  t he  various community uses of water? What character is t ics  of wate r  
supplies a r e  valued fo r  each use? What a r e  t h e  problems associated with obtaining 
water? What level of service is desirable and what is acceptable? T h a t  a r e  t h e  
~ e r c e i v e d  constraints in realizing the  desired improvements? Various techniques can  
be used to obtain project development information. These include direct  observation 
of water-carrying tasks  and water-reuse practices, indirect observation of personal 
hygiene and la t r ine  use habits, interviews with local leaders and individuals involved in 
sanitation programs, informal conversations with local s to re  owners and craftsmen, 
and observation of t he  daily l ife of t he  communities. 



Willingness t o  Pay 

The most di rect  way to establish t h e  value placed by t h e  community on an  
expressed need is t h e  willingness t o  contr ibute  funds, labor, or materials to t h e  initial 
system and t o  agree  to regular o r  special payments f o r  operation and maintenance of 
t h e  system. 

Supplemental indicators of t he  communities' commitment  to pay can  be derived 
from an  assessment of past effor ts  (history) of community projects. For  example, has  
t h e  community worked collectively through fa rmer  cooperatives, adult groups, and 
youth groups t o  build schools, roads, health clinics, o r  managed community-wide 
projects? How is t h e  community organized and how a r e  decisions made? Has t h e  
community collected money for past projects7 How a r e  collective funds managed and 
who decides how t h e  funds a r e  spent? Another important consideration is t he  econo- 
mic  base of t h e  community and whether o r  not  t h e  community can  actually afford t he  
costs  of t h e  project. 

To determine t he  ex ten t  of t h e  community's willingness and ability t o  pay, a 
ser ies  of dialogs with community leaders and primary beneficiaries (women) should b e  
undertaken. The dialog should bring out  t h e  f e l t  needs of t he  community, among 
which may be an  expressed need for g rea te r  availability of water. If it can  be estab- 
lished t ha t  t h e  need for a more convenient water  system has high priority, t h e  dialog 
can b e  narrowed t o  discussions of what  t he  community as a whole and t h e  various 
identifiable segments feel  they need in t e rms  of type of installation, frequency, and 
kind of use. 

Willingness to pay must also encompass in-kind contributions such as labor, 
accessible natural  resources (sand, gravel, clay, lumber, and so  on), and the  manage- 
ment  and organizational t i m e  required for  t h e  design, implementation, and continued 
operation and maintenance of t h e  system. Thus, willingness to pay can  include volun- 
t a ry  labor and t he  provision of a village member t o  opera te  and maintain t he  system 
or  t he  t i m e  t h a t  t h e  village commit tee  spends in necessary support of t h e  project. 

The  best way to measure how much a community values a wate r  supply is  to find 
ou t  how much i t  is willing t o  pay in cash, labor, or in kind t o  build and to maintain t h e  
system. AID'S experience also indicates t h a t  people a r e  more likely to value and care 
for wate r  systems t o  which they have directly contributed in cash, labor, o r  in kind. 

Recommendations on Developing Systems Tha t  Communities Value 

1. In preparing community wate r  supply projects, communities should be con- 
t a c t ed  ear ly  in t he  process t o  determine their  commitment  t o  and value 
placed on water  supply systems. The ex ten t  o f  t he  analysis will depend on 
t h e  s ize  and complexity of t h e  project. These con tac t s  will be  made for  
community water  projects in both rural and semiurban settings. 

2. The project  planning process should provide sufficient flexibility to accom- 
modate  community-based values in determining t h e  organizational and 
technical  aspects  of community wate r  projects t o  produce social, economic, 
and health benefits. 



6. Determination of Appropriate Components for a Water System 

The determination of the appropriate components of a water supply system is 
not a task which lends itself to the formulation of inflexible, over-generalized guide- 
lines. The particular circumstances of the case in question should be considered in a 
multistage planning process. There are three basic steps t o  this planning process: 

I.  Needs Assessment. The needs assessment should focus on the perceived 
needs of the community. Water must be perceived as a priority problem. If 
it  is, the nature of the perceived problem with the existing source must be 
defined. In particular, i t  should be determined t o  what extent the problem 
is perceived as one of available or accessible quantity as opposed t o  quality. 
System design should be consistent with local perceptions so a s  to ensure 
community interest and support. In some extraordinary cases, need could 
reflect instead the concerns of groups outside the community such as public 
health officials. 

2. Feasibility Studies. Feasibility should be assessed objectively in the follow- 
ing dimensions: technical assessmentlsanitary survey; financial analysis/ 
determination of the appropriate level of service; and social analysis/ 
assessment of community organization and capabilities. 

3. System Design. A water supply system design should then be prepared that  
conforms to the perceived community needs and the social, economic, and 
technical conditions. 

By going through such a process, one can determine the type of project which 
will be both technically sound and valued by the community. This differs from an 
approach based on rigid rules concerning the inclusion or exclusion of a wide range of 
components in addition t o  the water supply system itself. It seeks a minimally 
acceptable system which includes the key components of all water supply projects. 
This basic system could then either stand by itself or be coupled with other activities 
depending on the circumstances of the case in question. 

Minimum Project Components 

The minimally acceptable water supply project (Figure 9 )  includes the appro- 
priately designed water supply system itself, additional components essential to ensure 
that system's long-term viability (provisions for system maintcnance, maximum self- 
financing, and the necessary community, regional, national organization), and user 
education and training. 

Provision for monitoring and evaluation is essential in t h e  organization of the 
project. The extent and type of monitoring or evaluation will depend on the need for 
information. At the community level, a minimum need exists for basic monitoring t o  
observe important problems and plan for improvements. At the government/AID 
level, monitoring and evaluation might include analysis of critical indicators of project 
operations or discrete project objectives (for example, health impact, income genera- 
tion), and development of a mechanism for continuous replanning based on this 
analysis. 
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Figure 9. Minimum Requirements for  a Water Supply Project  
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User Education 

Provision fo r  system maintenance ensures long-term viability and should b e  
given high priority. Maintenance education should begin at t h e  initial s tages  of 
program design t o  reinforce t h e  concept of community participation and commitment  
and expedi te  construction by providing skilled workers t o  assist in t h e  construction 
effort .  In addition, th is  provides t he  "hands-on" experience necessary fo r  repairs once  
t h e  system has become operative. Every e f for t  should be made to select technicians 
likely to s tay  in t he  area.  The educational program should emphasize preventive 
maintenance, to avoid surprise breakdowns, allow sufficient t ime  to obtain technical  
assistance,  and l imit  system downtime. 

Self-financing arrangements  t o  cover recurring costs  of operation, maintenance,  
and long-term replacement of capi ta l  investments a r e  also essential, and could include 
government subsidy, proportional user fees,  taxation,  nonwater-related cooperative 
activities, and wate r  re la ted cooperative activities. 

A level of user education appropriate t o  t he  system and i t s  design f ea tu r e s  is 
necessary t o  p ro tec t  its viability and maximize t h e  system's social and heal th  benefits. 
This is not  health education in t h e  traditional sense. Some examples of user education 
could include instructions on how t o  eliminate di rect  and indirect  contamination and 
use proper withdrawal and transfer techniques for  open well systems, o r  information 
on t h e  importance of drainage and flow monitoring in standpipes. 

Depending on t h e  particular circumstances of a village, region, or country, t he  
minimally acceptable  system could const i tu te  the  en t i r e  project intervention or  could 
be coupled with one  of several  types  of ancillary activit ies.  This could be accom- 
plished e i the r  within t h e  confines of a single in tegrated project  o r  in parallel projects. 
Actual project  interventions could thus  t ake  on dif ferent  emphasis, depending on 
which, if any, additional components a r e  linked to t h e  basic wate r  supply project. 

Ancillary Activit ies 

Any ancillary act ivi ty  would depend on t he  positive resolution of four elements:  
(1) perceived needs of t he  community, ( 2 )  relevance t o  water  project  and cr i ter ia  for  
selection, (3) institutional relationships, and (4) long-term financing. Should these  



elements not be resolved at the outset of the water activity, then the long-term via- 
bility of the water project would be the primary focus of action, with ancillary activi- 
ties phased in later. Three major ancillary activites to which water supply could be 
linked in the project are addressed below. 

Yealth Education 

Health education for a water project involves community education on the rela- 
tionship between illnesses and water sources and the necessary measures to avoid 
these illnesses. Approximately 80 percent of diseases in developing countries are 
water or sanitation related; however, better water systems do not always result in 
improvements in health. A lack of information and knowledge concerning proper 
hygiene can minimize any impact a new water project might have on health and could 
even have a negative effect. A health education program must be planned in conjunc- 
tion with the project, beginning early and extending ideally over several years after 
project completion. Many health education programs for water projects have been in- 
adequately developed and implemented with insufficient resources and discontinued 
too soon. Successful imp!ementation requires skillful planning, development, and 
application of appropriate education methods, as well as a sharing of responsibility 
among all those concerned: government officials, engineers, educators, community 
leaders, and community workers. It is important to remember that the true value of 
some educational efforts cannot be measured in terms of immediate and specific 
achievements. It often takes as long as a generation before patterns of behavior 
change can be seen. 

Sanitation 

Ancillary activities involving sanitation include elimination of waste material 
(human, animal, water, garbage, and environmental hazards), environmental control 
(stagnant water, vector control, and habitat and source protection), and food protec- 
tion. The degree to which these activities would be incorporated into the water 
activity would depend on interest or need in the community and the community's 
willingness to finance long-term interventions. 

Income-Generating Activities 

The introduction of a viable and stable water system generally results in an 
increase in available manpower as well as a valuable developmental resource: water. 
Water projects need initially to address income generation to the extent that available 
fiscal resources fall short of the financing necessary to create and maintain a viable 
water system (i.e., investment, recurring costs, operation and maintenance, and 
replacement). Once long-term viability has been guaranteed, then efforts should be 
explored to capitalize on the developmental opportunities created by water avail- 
ability. 



Recommendations on Determining Appropriate Components for a Water System 

The components t o  be  included in water  supply projects can only b e  deter-  
mined on a case-by-case basis. 

The minimally acceptable water supply project  shall include t he  wate r  
supply system itself; provisions for maintenance, maximum self-financing, 
and user education or training; and t he  organization and management 
required t o  ensure long-term system viability. 

The inclusion of ancillary components in a water  supply project  should be 
decided on t h e  basis of t h e  needs assessment, t h e  feasibility studies, a n  
indication of community interest ,  and prospects for long-term support. 
Such ancillary components include, but a r e  not res t r ic ted to,  those  of health 
education, sanitation, and income-generating activities. 

The training of local s taff ,  where necessary, should be built into a l l  phases 
of project  act ivi ty  t o  ensure t h e  long-term viability of t h e  wate r  systems. 

The development of host country manufacturing capability for t h e  various 
components of wate r  systems may contribute t o  a reduction in mainte- 
nance-related difficulties; however, t h e  expeditious procurement of supplies 
is t h e  key to minimizing interruptions in service. This responsibility should 
be given t o  t h e  system operator. 

C. Opening Plenary Session 

On Monday, January 25, 1982, t h e  conference began a t  9:30 a m  with a plenary 
session. Robert  Berg, Associate Assistant Administrator, PPCIE, welcomed t he  par- 
t icipants t o  t h e  conference. Dr. Richard Blue, Chief of t he  Studies Division, Bureau 
for Program and Policy coordinations, Office of Evaluation presented an  overview of 
t h e  conference, t h e  purpose and planned activities. Mr. Berg introduced Ambassador 
John McDonald, t h e  conference keynote speaker and U.S. S t a t e  Depar tment  Coordina- 
t o r  of t h e  United Nations Decade on Drinking 'Jlater and San~ta t ion .  

Ambassador McDonald presented t h e  history of t h e  U.N. Water Decade beginning 
with t h e  Habi ta t  Meeting in Vancouver. Ambassador McDonald s t a t ed  t h a t  t he  third 
world has accepted t h e  goals of t h e  Va t e r  Decade. Over 60 countries have action 
commit tees  at t he  ministerial level and 90 have national strategies. Water supply is  
seen as more important than doctors. 

H e  noted t h a t  t he  United S ta tes  has accepted and supports t h e  1J. N. Water 
necade.  He  enumerated past project funding by t h e  Agency for  International Devel- 
opment,  Peace  Corps' involvement with 380 volunteers working on water and sanitat-  
ion, and t h e  interes t  of U.S. professional associations and the  private sector.  

H e  s t a t ed  tha t  host country dedication to t h e  provision of wate r  supply was 
important and described t h e  Brazil experience. Ye then closed by listing several  
recommendations as follows: 



A separa te  off ice  in AID on ly'ater and 5anitation be established, not  to 
compete  with Yealth, but to stand on i ts  own merits. 

Water and Sanitation have a separate  line i tem in AID'S budget. 

More specialized s taff  be developed for this area. 

Permit  major funding of water  from the  Food and Agriculture account since 
water  is basic t o  rural development and productivity. 

Of A113's $200 million in water,  only $8 million is in rural water  and h e  
suggested a large increase. 

Issue a short, one-page policy directive t o  t he  field indicating water  as a top  
~ r i o r i t v  and encouraging Mission Directors t o  request water  projects. 

Stress training, especially in Third 1Trorld countries. 

AIn should focus more on project design and use a hand pump t h a t  works. 

D. Formal Presentations 

A series of scheduled formal presentations provided additional information on 
water  supply to t h e  conference participants. These presentations were  made on 
Monday, January 25 and Tuesday, January 26. 

I. Evaluation Findings and Issues 

Dr. Daniel nworkin, Social Science Advisor, Bureau for  Program and Policy 
Coordination, Office of Evaluation, Studies Division, presented a summary of t h e  
seven countrv evaluations and t h e  policy implications. He  reviewed t h e  three-year 
evaluation process leading t o  t h e  conference, and s ta ted  t h a t  t h e  evaluations led t o  
t h e  following conclusions: 

AID should fund water  projects primarily from the  rural  development 
account. 

Water projects should always be  designed to be self-supporting preferably 
through direct  payment of t h e  beneficiaries o r  through some form of cross 
subsidy with urban systems. 

A community water  group should be established to supervise t he  Agency 
efforts. This group should include engineers and social scientists  and should 
be available for t he  review of all prooosed water  projects. 

All projects should require some measure of capi ta l  recovery from commu- 
nit ies and aim for complete  repayment, if feasible. 

Selected technology should always provide some improvement in t h e  con- 
venience of t h e  supply, t o  assure community support. 



0 Health and hygiene education projects should be designed and implemented 
separate ly  from wate r  projects. 

0 Latr ines  and other excre ta  disposal projects  should be designed and imple- 
mented separate ly  f rom wate r  projects. 

AID-funded research in community water  supply should be  clearly addressed 
t o  specific needs of t h e  program. 

0 AID should set c lear  priorities for its work in t h e  wa te r  sector.  Projects  t o  
develop hardware may require too  much of t h e  l imited available s taf f  time. 

2. Al ternat ive  Views Panel 

A three-person panel presented additional policv and evaluation material .  
Dr. Blue served as t h e  panel moderator. 

F. Eugene Mchnkin ,  c h i e f  of t h e  U'ater and Sanitat ion Division, STIHEA, 
reviewed several  studies on t h e  e f f e c t  of w a t e r  supplv on diseases. An ear ly  20th 
Century study in t h e  United S t a t e s  indicated a 65 percent  reduction in typhoid a s  a 
result of improved water  supply. McJunkin noted t h a t  a5 cases of typhoid decrease,  
t h e  source of fur ther  infection also decreases. The  actual  level of wa te r  service,  not  
wa te r  service  per se, can  a f f e c t  health. He introduced mater ia l  on comparat ive  cos t s  
for supplv and noted t h e  importance of t ra ined manpower, s t ab le  insti tutions and plan- 
ning at regional and national levels. 

Vaureen Lewis, Economist, P P r l P D P R I H R ,  reviewed t h e  development of t h e  
AID health policy paper. She recommended t h a t  t h e  full range of benef i ts  be 
addressed for wa te r  supply development. AID wate r  orojects  should be  developed 
where  t h e r e  is demonstra ted need, a willingness t o  par t ic ipate  by t h e  community,  and 
community contributions t o  operations and maintenance costs. She addressed issues of 
appropr ia te  technology, s i t e  specific surveys, community part icipation and financing. 

Steven Sinding, Chief of t h e  Of f ice  of Health, Population and Nutrition, 
USAIDIManila, s t a ted  t h a t  t h e  Asia Bureau had observed t h a t  infant morta l i ty  was  not  
a f fec ted  by wate r  supply development as much a s  other  health interventions. H e  
agreed t h a t  wa te r  supply development was important and t h a t  a s e p a r a t e  funding 
account  for water  would b~ desirable. He s t a t e d  t h a t  we should go beyond retrospec- 
t ive  evaluation t o  address t h e  question of what  will work. The willingness of comrnu- 
nit ies to act is important to project success. 

n a n  Dworkin s t a t e d  t h a t  t h e  water  quality improvement of many projects  is not 
sufficient  t o  a f f e c t  health. H e  s ta ted  t h a t  health education is a long-term investment 
and t o  link up with water projects is not appropriate. 

Gene McJunkin s t a t e d  t h a t  d i f ferent  environments require different systems. 
The  dese r t  se t t ing makes  human waste  disposal relat ively easy. H e  f e l t  t h a t  health 
education has very l i t t le  e f f e c t  on wate r  supply development and t h a t  t h e  US. and 
Europe water  development experience was accomplished without a health-oriented 
staff .  



A questionlanswer period followed and was moderated by Dr. Blue. Ray Isely of 
WASHICDM noted t ha t  an increased quanti ty of water may a f f ec t  health, latr ines 
should he developed a f te r  t h e  water supply has  increased sufficiently, and tha t  com- 
munity participation is necessary. 

Dan Dworkin noted t ha t  t he r e  should not he  a lock s t ep  approach t o  water with 
latrines. In Chad, latrines were not necessary 

Henry Merrill, Philippine desk, ASIAIPTB, said t ha t  t h e  sacred cows should be 
carefully explored and would include health education, latrines, and t h e  necessity of 
community participation. He advocated looking at t h e  o ther  benefits of water  supply 
development and t o  look in harder economic terms. 

Howard Yeller, Public Health Advisor, ASIAITRIHPYR, s ta ted  t h a t  user educa- 
t ion is more  relevant than health education. The user must know what to do with 
excess water and waste water. 

Dick Blue noted t ha t  health education is poorly implemented and is  given low 
priority. 

Dan Dworkin fe l t  tha t  health education was inappropriate and noted, fo r  
example, t h a t  antismoking campaigns in t h e  !United S ta tes  a r e  not very effective.  

Helen O'Brien, consultant, s t a ted  t ha t  antismoking campaigns do work and t h a t  
t h e  consumer should be educated. 

nworkin was asked if health education was a failure o r  was i t  t h a t  t h e  programs 
were  not good. H e  answered t ha t  if well-trained health educators a r e  not  available, 
then projects should not be  undertaken. H e  fe l t  t h a t  the  Ministry of Education would 
be a more appropriate agency than t h e  Ministry of Health. 

Gene UcJunkin thought t h a t  health education could be integrated in other  
health-oriented programs such as maternity care.  Latrine development can  b e  done by 
self-help and with water supply development, latr ine development usually follows. 

3. Shallow Well Development in Tanzania--C. J. Bonnier 

C. 3. IYees) Bonnier presented his 12-year experience of developing shallow 
wells in Tanzania. He stressed t h e  requirement t h a t  water supply systems b e  reliable. 
He es t imated t ha t  approximately 75% of t h e  water projects in Tanzania were  not  
functional and t h a t  only 6% of t h e  to ta l  po~u l a t i on  have access  to sa f e  drinking water. 
He f e l t  t h a t  piped water supply systems were t oo  costly and difficult t o  build and 
maintain. Shallow wells can  be maintained and operated at a ten th  of t h e  cos t  of 
piped water  supply systems. Mr. Bonnier presented slides which showed t h e  set t ing for 
t h e  water  supply program and t h e  equipment he  developed. An unusual foot-powered 
(kangaroo pump) mechanism was developed for pumping water.  

Mr. Bonnier had t h e  following recommendations: 

0 nonor  countries should recommend least-cost solutions. 



Simple and sturdy construction should be emphasized. Steel should be used 
in place of native materials such as  bamboo. 

Constructions should be maintenance free. 

Simple gravity systems or sturdy hand pump systems should be used rather 
than complex piped systems. 

Water supply should permit the  community to  profit from the  water and 
develop other activities such as  gardens. 

Hand-operated equipment should be stressed over machinery which requires 
parts and gasoline. 

A maintenance-free hand pump with a 10-year life should be developed. 

4. Appropriate Technology Panel 

A three-person panel provided information and issues regarding appropriate 
technology. Dick Blue served as  the panel moderator. F. W. (Monty) Montanari, 
Water Resources Engineer, NE/PD/ENGR, stated that  appropriate technology is that  
which works and keeps on working. He saw potable water as  a long-term goal and 
stressed that  quantity of water is the  short-term objective. The ability of the com- 
munity t o  contribute t o  the  cost is a factor which affects the  choice of technology. 
Appropriate technology is a means t o  lead t o  improved quality and quantity of water. 

Sharif El-Hakirn, consultant, stated tha t  the political climate, availability of 
funds, and maintenance problems were factors t o  consider in choosing appropriate 
technology. The local availability of materials can constrain the choice of technology. 
Appropriate technology should consider appropriate design, users of the technology, 
availability of trained personnel t o  maintain equipment, dependence upon imported 
materials, and the available distribution network for parts. 

Herbert Caudill, Jr., Environmental Health Engineer, USAID/Quito, s tated that  
engineering school teaches one t o  design appropriately t o  needs. In the  Panama water 
project experience, appropriate technology included simplicity of constructions, 
materials available locally, comprehensible design, available expertise, economical, 
and ability t o  perform designed tasks. He felt  tha t  appropriate technology was not 
necessarily primitive. The Navajo tribe in Sweetwater, Arizona used solar energy. 
The Panama project has been very successful. The target was 300 projects and 400 
were installed. The technology included PVC fittings and pipes, diesel and submerged 
pumps, and use of locally available equipment. Water tanks were constructed from 
concrete block and did not leak. This highlighted the f ac t  that  one should not reflect 
on the constraints of technology, but should go out and get  the  job done. Another 
example he cited was the  exposure of PVC pipe to  sunlight and tha t  the  pipe was still 
functional af ter  five years. 

A question and answer period followed. Mr. Bonnier was asked t o  explain more 
about the  shallow well program. He stated that  the  wells were covered as opposed t o  
wide and open. He fe l t  tha t  solar and wind power was not functional for Tanzania. 
Operations and maintenance should be accomplished out of local funds. He fel t  that  



equipment that  was not maintenance-free was irresponsible to install. He stated that  
appropriate technology may not be cheap technology. If a cheap pump breaks down 
one may have to drive 300 kilometers t o  replace a simple part. He stated that the  
kangaroo pump lasts about three or four years. The depth of the  shallow wells was 
from 50-100 meters. 

E. Evening Presentations 

In the evenings of the conference, informal presentations were made by the  con- 
ference participants. Several of these presentations included slides and most focused 
on in-country experiences in water supply development. The following presentations 
were made: 

Monday, January 25, 1982 

Conference Room I1 

Lounge 3 

7:30-8:00 pm 

Aref Baha-Eddin, Deputy Director, Water Supply Corporation, 
Amman, Jordan 

Boulos Kefaya, Engineer, National Planning Council, Amman, 
Jordan 

Topic: Regional Water Supply Development in Jordan 

Richard Scott, PPCIE, Washington, OC 

Topic: Open Wells in Mali 

Dennis Warner, Director, WASH Project 

Topic: Lessons from Water Supply Evaluations 

Mohammed Ashmawy, Chairman, National Organization of 
Potable Water and Sanitary Drainage, Cairo, Egypt 

Hanna Youssef, General Manager, National Organization of 
Potable Water and Sanitary Drainage, Cairo Egypt 

Topic: Water Supply and Sanitation in Egypt 

Jim Bell, WaterISanitation Specialist, Peace Corps, Washington, 
DC 

Topic: The Peace Corps Involvement in Community Water 
Supply 



Tuesday, January 26, 1982 

Conference Room I1 

7:30-8:30 pm David 3. Garms, Program Office, US~Itl/Malawi 

Film: Water Development in Malawi 

8:30-9:00 pm Eric G. Dunn, Advisor in Environmental Health, South Pacific 
Commission, New Caldonia, South Pacific 

Topic: Water Supply in the  South Pacific 

9:OO-9:30 pm Mr. Iskandar, Program Coordinator, CAKEJIndonesia, Jakarta, 
Indonesia 

Topic: Community Water Supply in Java 

Wednesday, January 27, 1982 

Conference Room I1 

9:OO-9:30 pm Eric G. Dunn, Advisor in Environmental Health, South Pacific 
Commission, New Caledonia, South Pacific 

Topic: Sanitation Technology in the South Pacific 

Lounge 3 

9:00 -9:30 pm Glenn Wagner, Director, Water and Air Research, Inc., 
Gainesville, Florida 

Topic: Water Supply in Brazil 

F. Work Group Sessions 

Each conference participant was assigned t o  one of six work groups which 
addressed the  following topics: 

Workshop Topic 

Planning, Implementing, and Evaluating Community Water 
Projects 
Funding and Financing Water Systems 
Utilization of Appropriate Technology 
Assessing and Affecting Institutional Capability 
Developing Systems tha t  Communities Value 
Determining Appropriate Components for Water Systems 



At Conference registration, participants were asked to express the i r  preference 
for  topics. This information was used in assigning t he  work groups along with con- 
sidering organizational affiliations to balance t he  work group composition. 

Each work group was assigned a room for t h e  duration of t h e  Conference. Two 
Co-coordinators were selectedfor each  work group t o  fac i l i t a te  work group discussions 
and production of t h e  topic papers. An AID/Washington and AIDIMission Co- 
coordinator was assigned t o  each  work group as follows: 

Robert  Beckman, Deputy Director, USAID/Yemen 
F. E. McJunkin, Chief, Water and Sanitation Division, ST/HEA 

Maureen Lewis, Economist, PPC/PDPK/HK 
Steven Sinding, Chief, H/P/N, USAID/Manila 

F. W. Montanari, Water Resources Engineer, NE/PD/ENGR 
J im Wilson, Faculty Development Studies Program , PM/TD/DSP 

John H. Austin, Environmental Engineer, ST/HEA 
Herbert  Caudill, Jr., Environmental Health Engineer, USAID/Quito 

Joseph Haratani, Sanitary Engineer, NE/TECH/HPN 
Desmond O'Kiordan, Director, Off ice  of Urban Administration and Devel- 
opment, USAID/Egypt 

Claudio Fortunato, General Engineering Officer, USAID/Yaounde 
Henry Merrill, Philippine Desk, ASIHIPTB 

The workshop process permitted participants to become involved in t he  o ther  
topics. On Monday and Tuesday, t h e  working groups reviewed issues, discussed 
findings and recommendations, and developed a dra f t  topic paper. Draf ts  were distri- 
buted t o  all  of t he  working groups t o  be  reviewed during Wednesday morning. 
Comments were  delivered t o  the  originating working groups for  revision of t h e  d ra f t  
topic paper on Wednesday afternoon. 

The workshop procedure was a modification of t he  Delphi method which is based 
on peer review and subsequent revision of findings. The working groups were  not 
bound by any specific guidelines other  than to complete t he  topic paper and t o  uti l ize 
t he  to ta l  experience of the  workshop participants. 

A meeting of the  coordinators was held daily. A t  t he  final  coordinators meeting, 
t h e  recommendations of t he  groups were  discussed and key recommendations were  
identified. 

C. Final Plenary Session 

The final plenary session s ta r ted  at 10:OO am,  Thursday, January 28, 1982. 
Seated at t h e  head table  were: 

Joseph Wheeler 
Acting Administrator 
Agency for  International Development 



John Bolton 
Assistant Administrator 
AA/PPC 

Robert  Bere 
Associate G s i s t a n t  Administrator 
PPC/E 

Richard Blue 
Chief, Studies Division 
PPC/E/S 

Robert  Berg gave a n  overview of t he  three-year evaluation process and t he  con- 
ference. He described t he  workshop procedures and gave a synopsis of t he  Conference 
presentations. He s t a t ed  t h a t  the re  were  two policy issues tha t  required clarification. 

Are community water  projects a high priority for  AID? Missions require an  
indication as t o  t he  level of priority. 

The evaluations indicate t ha t  t h e  basis for supporting water  interventions is  
broader than generally recognized. There a r e  economic, health and political 
rationales in addition t o  t he  social welfare rationale t h a t  has been 
appl ied.  . . to the  detr iment  of t he  case for water  projects. 

Mr. Berg invited t he  work group coordinators t o  report  the i r  findings. The fol- 
lowing presented a summary of t h e  work group findings and recommendations: 

I. Gene McJunkin 
2. Maureen Lewis and Steve Sinding 
3. Jim Wilson 
4. 3ohn Austin 
5. Joseph Stockard 
6. Hank Merrill 

Joseph Wheeler, t he  Acting Administrator, thanked t he  conference participants 
for  the i r  a t tendance and involvement at t h e  conference. He asked several  questions 
of t h e  group and recounted his experience with water  development in Jordan. 
Mr. Wheeler did not agree  with Ambassador McDonald's recommendation t h a t  water  
b e  provided a separa te  budget line i tem and was in accord with t h e  basic recommenda- 
tions of t he  Conference. He s ta ted  t ha t  governments a r e  faci l i ta tors  and not pro- 
viders of water. 

Robert  Berg thanked t he  participants and ended t he  meeting. 



Edilberto Alarcon 
Engineer 
USAIDIPeru 
c / o  American Embassy 
Lima, Peru 
(off ice) 286200 

Ibrahim Ali Alshami 
Deputy Director 
Rural Water Department 
Ministry of Public Works 
Sanaa, Yemen Arab Republic 

Mohammed Abel Elmonem Ashmawy 
Chairman, National Organization of 

Potable Water and Sanitary Drainage of 
Egypt 

6th Floor, Tahrir Building 
Tahrir Square 
Cairo, Eqypt 
(office) 29894 

Tim Aston 
Regional Program Officer, Africa 
CARE 
660 First Avenue 
New York, NY 10016 
(off ice) (2 12) 686-31 10 

John H. Austin 
Environmental Engineer 
STlHEA 
Room 702, SA-18 
Agency for International Development 
Washington, DC 20523 
(office) (703) 235-9823 

Aref Raha-Eddin 
neputy Director 
'Vater Supply Corporation 
P.O. Box 5012 
Amman, Jordan 
(office! 06-44? 15 

Qobert Beckman 
Deputy nirector  
USAlDIYemen 
Sanaa, Yemen 

Jim Bell 
WaterlSanitation Specialist 
Peace Corps 
806 Connecticut Avenue, N.W. 
Washington, DC 20525 
(office) (202) 254-8400 

Robert Berg 
Associate Assistant Administrator 
PPClE 
Room 3847, N.S. 
Agency for International Development 
Washington, DC 20523 
(office) (202) 632-2000 

Ross Bigelow 
Chief, Operations Division 
Office of Private and Voluntary 

Cooperation 
Room 249, SA-8 
Agency for International Development 
Washington, DC 20523 
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Chief, Studies Division 
PPClElS 
Room 2839, N.5. 
Agency for International Development 
Vashington, DC 20523 
(office) (202) 632-0545 

John Bolton 
Assistant Administrator 
AAlPPC 
Room 3942, N.S. 
Agency for-International nevelopment 
Vashington, DC 20527 

C. J. (Kees) Bonnier 
Proiect Manaeer 
DHV ~ o n s u l t & g  Engineers 
P.O. Box 85 
Amersfoort, Holland 
(office) 033-682487 

Arthur Boudreaux 
Peace Corps Volunteer 
Instituto Ecuatoriano de Obras Sanitarias 
Casilla 635-A 
Quito, Ecuador 

Sami Boulos 
Project Manager 
CARE 
P.O. Box 773 
Port-au-Prince, Haiti 
(office) 2-2314 

Richard Brush 
MetaMetrics Inc. 
1534  street, N.W. 
Washington, DC 20009 
(office) (202) 797-1 330 

Herbert raudill. Jr. 
Environmental Health Engineer 
USAIn/Ouito 
APO, Miami, FL 34039 

A. P. Chandraratne 
Assistant General Manager 

(Planning and Design) 
National 'Tlater Suoolv and Drainaee Board . .  , <, 

Ratmalana, Sri Lanka 
(office) 714631 

Cynthia Clapp-Vincek 
PPrIEIS 
Room 2851, N.S. 
Agency for Internationa! Development 
Washington, DC 20523 
(office) (202) 632-8938 

David Donaldson 
Associate Director 
WASV Project 
Room 1002 
1611 Yorth Kent Street 
Arlington, V A  22209 
(off ice) (703) 243-8200 

Eric G. Dunn 
Advisor in Environmental Health 
South Pacific Commission 
Post Box D5 Noumea Cedex 
New Caledonia, South Pacific 

Daniel Dworkin 
Social Science Advisor 
PPCIEIS 
Room 2839, N.S. 
A ~ e n c y  for International r)evelopment 
nlashinqton, DC 20523 
(office) (202) 632-1660 

Lynne P. Cannady 
MetaMetrics Inc. 
1534 U Street,  N.W. 
Washington, DC 20009 
(office) (202) 797-1330 



Sher if Mahmoud El-Hakim 
Principal 
SEA - Sherif M. El-Hakim & Associates 
11 Dr. Mahmoud El Hefny Street 
Garden City, Cairo, Egypt 
(office) 21 843 

Mary Lindsay Elmendorf 
601 Tyler Drive 
Sarasota, FL 35577 
(office) (202) 483-5890 

Kenneth R. Farr 
Chief, Health Division 
USAIDlQuito 
APO, Miami, FL 34039 
(office) 521-100 

Claudio D. Fortunato 
Genera1 Engineering Officer 
lJSAID/Yaounde 
U.S. Department of State  
Vashington, DC 20520 

David J. Garms 
Program Officer 
USAID/Malawi 
Lilongwe, Valawi 
(office) 731632 

Judy Gilmore 
Office of Private and Voluntary 

Cooperation 
Room 222, SA-8 
Agency for International Development 
Washington, r)C 20523 

Craig Hafner 
Senior Project Officer 
WASH Project 
Room 1002 
1611 Yorth Kent Street 
Arlington, VA 22209 
(office) (703) 243-8200 

Joseph Haratani 
Sanitary Fngineer 
NEITECHIHPN 
Room 4443, N.S. 
Agency for International nevelopment 
Washington, I)C 20523 
(office) (202) 632-021 5 

Kevin Henry 
Program AssistantlAfrica 
CARE 
660 First Avenue 
New York, NY 10016 
(office) (21%) 686-3110 Ext. 271 

Paul Holm 
Project Manager 
Transcentury Foundation 
1789 Columbia Road, N.W. 
Washington, DC 20009 

Paul M. Holmes 
Project Officer 
NElPn 
Room 4751A, N.S. 
Agency for International Development 
Washinqton, DC 20523 
(office) (202) 632-8276 

Sandy Horner 
VetaMetrics Inc. 
1534 U Street,  N.W. 
Washington, DC 20009 
(office) (202) 797-1 330 

Josefa lppolito-Shepherd 
Health Education Specialist 
9509 Ocala Street 
Silver Spring, MD 20901 
(home) (301) 565-2632 



Yaymond 6. lsely 
Associate Director 
WASH Project 
Room 1002 
161 1 North Kent Street 
Arlington, VA 22209 
(office) (703) 243-8200 

Mr. lskandar 
Program Coordinator 
CAREhdonesia 
P.O. Box 307KRY 
Jakarta,  Indonesia 
(office) 775415 

Twig Johnson 
PPClElS 
Agency for lnternational Development 
Washington, DC 20521 
(office) (202) 632-1660 

Boulos Kefaya 
Eneineer 
&ional Planning Council 
Box 555 
Amman, Jordan 
(office) 44466 

Howard R. Keller 
Public Health Advisor 
ASIAITRIHPHR 
Room 408, 54-18 
Agency for lnternational nevelopment 
Washington, DC 20523 
(office) (202) 235-8858 

Maureen Lewis 
Economist 
PPC/PDPR/HP 
Qoom 3889, N.S. 
Agency for International Development 
Washington, nS 20523 
(office) (202) 632-8952 

Steven F. Lintner 
Environmental Coordinator 
NElPD 
Room 4709, N.S. 
Agency for International Oevelopment 
Washington, DC 20523 
(off ice) (2021 632-3043 

Charles stantione 
public Health Advisor 
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Room 2248, N.S. 
Agency for International Development 
Washington, DC 20523 
(office) (202) 632-9487 

Ambassador John McOonald 
Bureau of lnternational 

Organization Affairs 
Room 6334, N.S. 
US. Department of S ta te  
Washington, DC 20523 

F. Eugene McJunkin 
Chief, Water and Sanitation Division 
ST/HF-A 
Room 702, 5A-18 
Agency for lnternational Development 
Vlashington, D S  20523 
(off ice) (703) 235-9823 

Robert S. Meehan 
Senior Analyst for Human 

Resource Development 
STIPO 
Room 215, SA-18 
Agency for International Development 
Washington, nC 20523 
(office) (703) 235-9048 



Henrv Merrill 
Philippine Desk 
ASIA lPTB 
Room 4308A, N.S. 
Agency for lnternational Development 
Washington, DC 20523 
(office) (202) 632-5826 

F. W. Montanari (Monty) 
Water Resources Engineer 
NElPDlENGR 
Room 4714, N.S. 
Agency tor lnternational nevelopment 
Washington, DC 20523 
(office) (202) 632-7327 

Ahmed Morabet 
Associate Peace Corps DirectorlMorocco 
Peace Corps 
Rabat, Morocco 

Linda Neuhauser 
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USAlD/Mauritania 
U.S. Department of State 
Washington, DC 20520 

Walter North 
Project Officer 
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USAID/ Jakarta 
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Helen M. O'Brien 
Center for Population Activities 
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Washington, DC 20036 
(office) (2021 466-4000 

%ark Pickett 
Rural Development Specialist 
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161 1 N. Kent Street 
Arlington, V 4  20001 
(office) (703) 243-8200 

Hassen Salama 
Wells Project Coordinator 
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A.I.D. EVALUATION PUBLICATIONS 

The following r e p o r t s  have been i ssued i n  t h e  A.I.D. Evaluation 
Publicat ion s e r i e s .  Those documents with an i d e n t i f i c a t i o n  code (e.9.. 
PN-AAG-585) may be ordered i n  microfiche and paper copy. Please d i r e c t  
i n q u i r i e s  regarding orders  t o :  

Editor of ARDA, S&T/DIU/DI 
Bureau f o r  Science and Technology 
Agency f o r  In te rna t iona l  Development 
Washington, D.C. 20523 
U.S.A. 

PROGRAM EVALUATION DISCUSSION PAPERS 

No. 1: Reaching t h e  Rural Poor: Indigenous Health P r a c t i t i o n e r s  
Are There Already (March 1979) PN-AAG-685 

No. 2: New Direct ions h r a l  Roads (March 1979) PN-AGG-670 
No. 3: Rural E l e c t r i f i c a t i o n :  Linkages and J u s t i f i c a t i o n s  

(Apr i l  1979) PN-AAG-671 
No. 4: Pol icy  Direct ions f o r  Rural Water Supply i n  Developing 

Countries (Apr i l  1979) PN-AAG-691 
No. 5: Study of Family Planning Program Effect iveness 

(Apr i l  1979) PN-AAG-672 
No. 6: The Sociology of Pastoral ism and African Livestock 

Development (May 1979) PN-AAG-922 
No. 7: Socio-Economic and hvi ronmenta l  Impacts of Low-Volume 
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PN-AAJ-135 

No. 8: Assessing t h e  Impact of Development P ro jec t s  on Wmen 
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No. 1 0 :  A Review of Issues i n  Nutr i t ion  Program Evaluation 
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No. 13: A I D  Experience i n  Agr icul tura l  Research: A Review of Projec t  
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No. 1: Family Planning Program Effectiveness: Report of a 
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No. 2: A . I . D . ' s  Role i n  Indonesian Pamily Planning: A Case 
Study with General Lessons f o r  Foreign Assistance 
(December 1979) PN-AAH-425 



No. 3: Third Evaluation of t h e  m a i l a n d  National Family Planning 
Proqram (February 1980) PN-AAH-006 

No. 4: The Workshop on Pastoral ism and African Livestock 
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No. 5: Rural Roads Evaluation Summary Report (March 1982) PN-AM-607 
No. 6: PL 480 T i t l e  11: A Study Of The Impact Of A Food Assistance 
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No. 23: 
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